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EXECUTIVE SUMMARY 

The Feed Materials Production Center (FMPC), renamed in August 1991, and hereinafter called the 
Fernald Environmental Management Project (FEMP), is a contractor-operated federal facility where pure 
uranium metals were produced for the U.S. Department of Energy (DOE) between 1951 and 1989. the 
FEMP site is located on 1050 acres in a rural area of Hamilton and Butler counties, approximately 18 
miles northwest of Cincinnati, Ohio. 

In July 1986, a Federal Facility Compliance Agreement (FFCA) pertaining to environmental impacts 
associated with the FEMP was signed by DOE and U.S. Environmental Protection Agency (USEPA). The 
FFCA was intended to ensure that environmental impacts associated with past and present activities at the 
FEMP are thoroughly and adequately investigated so that appropriate remedial response actions can be 
formulated, assessed, and implemented. In response to the FFCA, a Remedial InvestigatiodFeasibility 
Study (RI/FS) was initiated pursuant to the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERLA). as amended by the Superfund Amendment and Reauthorization Act (SARA). 

Future remediation of soil at the FEMP will be conducted on the basis of the results of the W S  process. 
Additionally, facility closure and soil remediation may be performed under the Resource Conservation and 
Recovery Act (RCRA). Any assessment of risk that is due to soil contamination or soil remediation must 
take into account the background nature of soil. This document presents the background concentrations 
of radionuclides and inorganic constituents that are contaminants of concern at the FFMP. 

Soils at the FEMP were deposited during the Wisconsin glaciation. During the Wisconsin glaciation, a 
large continental ice sheet was located north of the FEMP. A small lobe of this ice sheet extended south 
down the Shandon valley and deposited 20 to 50 feet of glacial strata over the FEMP. As the Wisconsin 
age glaciers receded, wind blown silts were deposited throughout the region. The typical sequence of soil 
at the FEMP is 24 inches of loess, wind-deposited silt, overlying glacial overburden deposits. Glacial 
overburden deposits are predominantly till. Till was deposited by glacial ice and is a clay-rich sediment 
composed of clay with minor proportions of silt, sand, gravel and cobbles. Within a matrix of till are 
subordinate volumes of glacio-fluvial (stream) and glacio-lacustrine (lake) deposits. The glacio-fluvial and 
glacio-lacustrine deposits are reworked till deposits that were transported and deposited by physical 
processes in streams and lakes, respectively. 

The chemical composition of soils is influenced by their provenance and the length and degree of 
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weathering since their deposition. The conceptual basis of the background study was to sample and 
analyze soils with similar provenance to FEMP soils and to perform statistical tests to establish the nature 
of variability of background concentrations with respect to depth and soil type. To minimize the 
possibility that samples were collected fiom areas where air emissions from the FEMP would bias the 
study, all samples were collected from an area near Shandon, Ohio, more than three miles northwest of 
the site. Samples were collected from three depths, 0 to 6 inches, 36 to 42 inches, and 48 to 54 inches 
at 30 locations. The set of surface soil samples represents loess and the most severely weathered soil 
horizon. The 36 to 42 inch sample set represents till and glacio-fluvial sediments that are at the 
approximate maximum depth of significant weathering, The deepest sample set represents till and glacio- 
fluvial sediments and was collected from below the maximum depth of significant weathering. 

For each constituent, descriptive statistics and histograms were completed on five sample sets: 0 to 6 
inches, 36 to 42 inches, 48 to 54 inches, subsurface glacio-fluvial, and subsurface till. A test was used 
to identify statistical outliers within the sample sets. Each outlier was evaluated to determine if laboratory 
error or sampling error was responsible for the anomalous analytical result. A review of the radiological 
data identified several outliers. The radiological outliers were found to be due to transcription errors and 
were corrected. A review of eight inorganic outliers is ongoing. Because the review is ongoing, 
descriptive statistics are presented here for data sets with and without outliers. The descriptive statistics 
include: 

Distribution type - normal, log normal or undefined 
Arithmetic means and standard deviations for normally distributed sample sets 
Geometric means and standard deviations for undefined and lognormally distributed 
sample sets 
95% confidence intervals on the means 
Upper 95% one-sided confidence limits on the means 
Sample medians 
95% confidence intervals on the medians 
Upper 95% tolerance limits. 

Nonparametric analysis of variance (ANOVA) techniques were used on each constituent to determine if 
the means of the three sampling depths are statistically different. 

0 FERKiCRABSS/dlm-2/mber 9. 1992 E-2 
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Remedial activities at the Fernald Environmental Management Project (FEMP) are likely to include 
soil remediation under both Resource Conservation and Recovery Act (RCRA) and Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) programs. In order to 
determine the effectiveness of and guide any soil remediation program, the background character of 
the soil must be established. This project was designed to provide a statistically valid characterization 
of the background concentrations of inorganic and radioactive constituents in soil. 

The data presented here will be used for the Remedial InvestigatiodFeasibility Study (RYFS) Risk 
Assessment to identify constituents of concern and to support selection of remediation goals. Further, 
the data will support certification of all RCRA closures at the FEW. Risk assessment and closure 
certification require that soil sampling data be compared to background concentrations of naturally- 
occumng constituents. 

Background sampling is used to distinguish site-related contamination from naturally occurring 
concentrations or non-site-related levels of chemicals. There are two types of background levels of 
chemicals: 

0 Naturally occurring levels, which are natural concentrations of chemicals, elements, 
and radionuclides that have not been influenced by human activity. 

0 Anthrowgenic levels, which are concentrations of chemicals, elements, and 
radionuclides that are due to human activities (e.g. air fallout from industry, 
automobiles, and atmospheric weapons testing). 

The conceptual basis of the background study was to sample and analyze soils with similar provenance 
to FEMP soils and to perform statistical tests on analytical data to establish the nature of variability of 
background concentrations with respect to depth and soil type. The Sampling and Analysis Plan 
(SAP) was prepared by ASI/IT in consultation with US DOE, WEMCO, U.S. Environmental 
Protection Agency (US EPA) and Ohio EPA (OEPA). Samples were collected by an ASVIT field 
crew from 30 locations approximately three to seven miles northwest of the FEMP. Samples were 
collected from 0 to 6 inches and 36 to 42 inches at 30 locations, and from 48 to 54 inches at 21 
locations. Samples were analyzed per EPA Contract Laboratory Program (CLP) and FEMP RI/FS 
radiological analflcal methods at the IT Corporation (IT) Oak Ridge Laboratory. The analytical 
results were validated by the AS1 Oak Ridge office. This final report was prepared by the ASI/IT 
office in Ross, Ohio and the IT Nuclear Sciences Group in Knoxville, Tennessee. 

FERIRCRABSS/dlm-M)ecernber 9, 1992 1.-1 



J 

FEMP-OSBG-2 
December 9. 1992 

2.0 DEFINING A BACKGROUND AREA 4230 

The development of a background S A P  required a definition of a background area. A review of EPA 
comments on an earlier draft of a background sampling plan, the geologic data, and the various 
CERCLA and RCRA guidance documents for determining background resulted in a definition of a 
background area and a sampling logic for the area. In brief, the approach was to treat the glacial 
overburden as a bulk material; sample the glacial overburden over a wide area where it was 
demonstrated with earlier sampling that the impact of the FEMP has been minimal or is not present; 
collect samples from three depth intervals at each location to determine the impact of possible local 
sources of contamination; and collect what is believed to be an excessive amount of samples in one 
sampling program to assure that a sufficient number of samples are available in case the variability 
within the initial analytical results is greater than estimated from the historic sampling. 

2.1 DEFINING GEOLOGIC BACKGROUND 

The geologic units at the FEW consist of three principle units. The first geologic unit is the 
Ordovician bedrock which consists of calcareous shales with thin interbedded limestone layers 
generally less than six inches thick. The Ordovician bedrock material underlies the buried valley 
where the Great Miami Aquifer is located and the adjacent uplands. The Great Miami Aquifer is the 
second geologic unit and is characteristically composed of a 150- to 200-foot-thick sequence of very 
clean, fine to coarse sands with occasional discontinuous clay lenses. Overlying the aquifer and the 
uplands north of the FEW is the third geologic unit, unconsolidated Wisconsin age glacial 
overburden, which is the surface material covering most of the FEMP and generally the area north of 
State Route 128 in the vicinity of the FEW. 

The geomorphology of the area around the FEMP clearly indicates that the ice lobe that deposited the 
glacial overburden moved down the present Paddys Run valley (ASVIT 1990). The advancing ice 
mixed its load (derived from bedrock and glacial deposits to the north) and smeared it over the 
bedrock and aquifer as it advanced to the south-southeast across the FEMP. After the ice lobe 
retreated from the FEMP area, wind-blown silt (loess) and lake sediments were deposited as a veneer 
over the glacial tills. Detailed descriptions of the glacial deposits in the area are included in 
Brockman (1988) and ASI/IT (1990). 

It is probable that the glacial overburden was deposited by multiple advances of the small lobe of the 
continental ice sheet. There has been no identification of any time-stratigraphic feature within the 
glacial overburden, such as a fossil soil or lake bed with distinctive fossils. These features, if they 
existed, would generate a concern that there might be chemical differences in the soil material above 
and below these time lines. The absence of distinct time lines also precludes the possibility of 
correlating materials at a given depth with any other material at a similar depth. 

FERIRCRABSYdlm-UDcccmbcr 9, 1992 2- 1 
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The glacial overburden varies from 0 to 50 feet in thickness within the boundaries of the FEW. The 
surface deposits within the glacial overburden include clay-rich till, rounded or sub-rounded fine- 
grained loess, lacustrian deposits of beach sand, settled lake clays, and outwash lenses of sand and 
gravel. With the exception of the loess, these surface deposits are reworked material derived from the 
glacial overburden. These reworked sediments have been mechanically separated by transport 
processes, such as water flowing in a stream. These processes sort sediments according to grain size 
and density. Differences in grain size and density often correspond to differences in chemical 
composition (due to differing mineralogies and densities). 

a 

The loess is a sediment that was deposited from air and originated as wind-borne dust (silt and clay) 
picked up from broad invegetated river valleys. The flood plain of Paddys Run consists of glacial 
overburden that has been reworked by the lateral meanders of the stream and the deposition of 
material washed down the valley from the north. Thus, even though this material has a different . 
provenance and soil classification, it probably has a bulk composition that is similar to the more clay- 
rich material forming the banks of the stream valley. 

The FMPC RIPS Draft Groundwater Report (ASMT 1990) presented generalized cross sections and 
fence diagrams from borings in the production area that were produced by grouping thin, silty, sandy 
lenses and predominantly clay-rich zones. These sections show that there is a relatively local sandy 
layer greater than 10-feet thick under the southwestern quadrant of the production area where the 
glacial overburden is 35 to 40 feet thick. This sand layer is not laterally extensive and there is no 
similar sand under the southeast quadrant of the production area where the glacial overburden is only 
20 feet thick. This lateral variation in composition and thickness makes it impossible to correlate a 
sand strata in one area with a sand strata in another area with any degree of confidence. This lack of 
a lateral stratigraphy and the common origin of the components of the glacial overburden suggest that 
a bulk characterization of the glacial overburden should be used for a background determination. 

a 

As mapped by the Soil Conservation Service classification system, the surface soils in and around the 
FEMP have many different names. The distinctions that result in the different names are largely due 
to slope, drainage, and textural differences rather than bulk cherhical differences. The textural 
differences are due to mechanical erosion, chemical weathering, and local variations in grain size. 
Most of the soils described in the Hamilton and Butler counties soil surveys have a vertical extent of 
36 inches or less. Descriptions of the underlying material are quite similar regardless of the surface 
soil type. This further suggests that a bulk characterization of the soil could be used for a background 
determination. 

FERIRCRABSS/dlrn-UDeccmber 9, 1992 2-2 
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A final argument for bulk characterization is suggested by the extensive rework of materials by 
activities at the FEW site. Construction activities have required multiple cut and fill operations 
during the forty year history of DOE’S activities. These operations tend to further homogenize the 
various soil types. 

2.2 PREVIOUS SAMPLING 

In 1986, IT Corporation collected surface soil samples from 311 locations within a five-mile radius of 
the FEMP (IT Corp., 1986). One of the primary objectives of the study was to determine the 
geographic boundaries of off-site impacts, if any, due to the uranium processing operations at Fernald. 
The study report (IT Corp., 1986) largely focused on the area immediately adjacent to the FEW. 
Prior to the beginning of the background soil study, existing data were reevaluated and examined on a 
quadrant-by-quadrant basis to determine variations of uranium in surface soil near the facility. The 
lowest mean concentration of uranium in any of the four principal quadrants was found to occur in the 
northwest quadrant. This finding is consistent with the northwest direction being the direction most 
often upwind from the FEMP, based on average meteorological data (Section 2.3). Additionally, at 
distances greater than three miles from the FEMP in the northwest quadrant, concentrations of uranium 
in surface soil are not correlated to distance from the FEW. These results are also qualitatively 
shown in scatter plots of total uranium data versus distance from the FEMP, where the distance axis 
extends from the FEW boundary to 5.5 miles (IT Corp., 1986). 0 
In conclusion, the data show that total uranium concentrations in surface soil of the northwest 
quadrant, beyond three miles from the center of the FEW, have not been increased by historical air 
releases from the FEMP. 

2.3 WIND DIRECTION 

The IT Corporation study finding is consistent with the records for the prevailing wind direction at the 
FEW. Figure 2-1 is the wind rose for all data from 1987 through 1990 for the FEW at a 10-meter 
height. The figure clearly shows that the prevailing winds are from the west southwest. More 
importantly, Figure 2-1 shows that the least frequent wind direction is from the southeast. Therefore, 
the area to the northwest of the FEMP would have experienced the least impact from potential 
airborne releases from the FEW. 

FERIRCRABSSldlm-2ember 9,1992 2-3 
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2.4 BACKGROUND AREA DEFINED a 4230 
- 

Three converging lines of evidence indicate that the area to the northwest of the FEMP is an 
appropriate background area. Geologically, the upper portion of the Paddys Run drainage area lies 
directly within the path of the ice lobe that deposited till at the FEW. Therefore, glacial overburden 
in the upper portion of the Paddys Run drainage must have the same provenance as the glacial 
overburden that is found at the FEW. Previously measured concentrations of uranium have shown 
that the area to the northwest has the least variation between sample results. The prevailing winds 
indicate that the area northwest of the FEW is the least likely area to be significantly impacted by air 
emissions from the FEW. 

Background sampling was conducted within six square miles located north of the village of Shandon, 
Ohio. The background study area shown in Figure 2-2 encompasses the bulk of the northern end of 
the northern portion of the Paddys Run drainage basin. 
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3.0 METHODS 

The sampling approach was designed to characterize a material that is relatively homogeneous 
chemically, but has a weathered surface. This weathered surface also potentially contains 
contamination from local activities such as lead from automobile exhaust or metals from agricultural 
pesticides. Therefore, the SAP proposed that samples be collected over a wide area to establish the 
variability and that the samples be collected from areas as far removed from man’s influences and 
man’s activities as possible, The S A P  proposed that samples be collected at three depths at each of 30 
locations to determine the impact of weathering and to provide a sufficient data set to perform 
statistical analysis. 

3.1 SAh4PLINGAREA 

The goal was to sample at least 30 locations that were as far removed as possible from man’s 
activities. The S A P  proposed 30 randomly chosen locations and 30 randomly chosen alternate 
locations in a six square mile area near Shandon, Ohio. Because the FEW is essentially flat and 
since it was important to get a full soil profile, locations were moved to relatively flat areas. After 
choosing the approximate locations, but prior to visiting the locations, the locations were adjusted to 
avoid the following areas: 

a Areas where solid or hazardous waste may have been stored or areas affected by their 
runoff 

a Roads, parking lots, or other paved areas 
Railroad tracks or other areas affected by railway access a 

Storm ditches or ditches presently or historically receiving industrial, urban, or 
agricultural runoff 

a Fill areas 
Spill areas 

0 Areas subject to residential influence such as fertilized yards or gardens 

The locations were selected using the U.S. Geological Survey, Shandon, Ohio, 7.5 minute topographic 
quadrangle photorevised in 1981. Since the locations were not field checked prior to sampling, it was 
anticipated that some locations would require adjustment in the field by the field geologist in 
accordance with the criteria listed above. Further information regarding sampling locations can be 
found in Appendix .A. 

FERIRCRABSSdlm-ZIDccembcr 9, 1992 3-1 018 
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3.2 VERTICAL PROFILE SAMPLING 

The SAP proposed that samples be collected from three depths in each boring: 0 to 6 inches, 36 to 42 
inches, and 48 to 54 inches. The set of 0 to 6 inch samples was collected from the surfcial loess and 
can be used to meet three objectives: 1) defining the inorganic and radionuclide content of loess, 2) 
examining the impact of weathering on the surface soil, and 3) determining the anthropogenic 
influence on background levels (e.g. elevated lead from industry pollution and elevated radionuclide 
levels from atmospheric weapons testing). The 36 to 42 inch sample set was collected from the 
horizon that is generally the lower extent of significant weathering. The 48 to 54 inch sample set was 
collected from soil that is generally below the depth of significant weathering but above the water 
table. 

The SAP proposed that each depth layer would be statistically tested for variability of analyte 
concentrations and in turn, the means and variabilities of layers would be compared. The background 
value of glacial overburden would be established by statistical analysis of data from the deepest and 
perhaps, the middle sampling zone. 

3.3 SAMPLING PROCEDURES 

The sampling procedures were designed to be compatible with the RWS Quality Assurance Project 
Plan (QAPP). Procedures were briefly outlined in the S A P  (Appendix A). Prior to the start of the 
project, detailed procedures were prepared (Appendix B). 

To minimize potential for cross contamination of samples, the study used new equipment for all 
aspects of the field work. All equipment, except rental vehicles, were purchased new. The vehicles 
were not previously used on the FEMP. In an additional step to minimize potential cross- 
contamination, all decontamination of all sample tools, equipment storage, and sample packing was 
conducted at a cargo truck parked at an off-site location, the ASVIT parking lot one mile southeast of 
the FEMP production area, for the duration of the project . 

Surface soil samples were collected with a stainless steel trowel and placed in a stainless steel bowl for 
compositing prior to packaging in sample bottles. A 3-inch diameter stainless steel hand auger was 
used to advance borings and collect all subsurface samples. In all cases, one auger head was used to 
advance the boring from 6 to 36 inches, a second auger head was used to collect the 36 to 42 inch 
sample and to auger further to 48 inches, and a third auger head was used to collect the 48 to 5 4  inch 
sample. In several cases where the glacial till contained limestone or shale cobbleshoulders, a steel 
post-hole digger was used to widen auger borings sufficiently to enable augering to continue to the 
side of the obstruction. 

J?ERIRCRABSWdlm-M)ecembcr 9, 1992 3-2 019 
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Sample material was removed from auger buckets using stainless steel tools such as knives and 
spoons. Prior to removing the sample from an auger bucket, 0.5 inches of soil was removed from the 
top of the bucket because the top 0.5 inch of soil may have been soil that was scraped from the boring 
wall as the auger was withdrawn from the boring. 

. 

The soil samples were examined and described by a project geologist. The geologist described and 
classified the samples based on their color (Munsell Soil Color Charts), texture [Unified Soil 
Classification System (USCS)], estimated water content, and depth from land surface. All field 
observations were recorded on standard forms described in the QAPP. Each location was surveyed by 
a licensed surveyor to establish the coordinates and ground surface elevation of each boring. 

All samples were placed directly into stainless steel bowls and thoroughly mixed with stainless steel 
hand tools to ensure that the soil samples were as representative of the sample interval as was possible. 

Immediately after compositing the soil samples, the samples were packaged in sample bottles and 
labeled appropriately. Sample containers were subsequently custody taped, placed in individual plastic 
bags, and packed in shipping coolers for shipment to the analytical laboratory. All samples were 
cooled to four degrees Celsius prior to shipment and packed with blue ice to ensure that the 
temperature was maintained at or below four degrees Celsius for the duration of shipment to the 
analytrcal laboratory. In accordance with the W S  QAPP, all samples were accompanied by Request 
For Analysis (RFA) and Chain of Custody (CC) paperwork. 

To minimize the potential for cross-contamination, all sampling equipment was thoroughly cleaned 
prior to each use. The following procedure was used for cleaning sampling equipment: 

1. 
2. 
3. Rinse with deionized water 
4. Rinse with nitric acid 

Scrub/pre-rinse to remove heavy dirt 
Wash with a solution of deionized water and Alconox 

A 1% (by weight) solution was used for carbon steel equipment 
A 10% solution was used for stainless steel equipment 

5.  Rinse with deionized water 
6. Rinse with methanol 
7. Rinse with deionized water 
8. Allow to air dry and then enclose in polyethylene bag with tape closure 
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3.4 QUALITY ASSURANCE AND OUALITY CONTROL METHODS a .  
3.4.1 Quality Assurance 

Three steps were taken as part of a comprehensive quality assurance (QA) program at the FEW. 
First, a readiness review process was initiated and completed prior to initiation of field work. Second, 
QA audits of the study were conducted by QA specialists from ASVIT and WEMCO. And third, all 

work was conducted according to procedures and guidelines in the RYFS QAPP. The first and second 
steps will be discussed here. The third step will not be discussed in detail, as details of general RYFS 
QA procedures can be found in the QAPP. 

A readiness review (Appendix C) was completed March 10, 1992, prior to initiation of field work. 
The readiness review was conducted by a senior manager of the RVFS team; personnel who 
participated in the review included key members of the field crew, field crew managers, sample 
management, health and safety, and QA specialists. During the review, the senior manager proceeded 
through a readiness checklist (Appendix C) and appropriate personnel provided input on the 
statudreadiness of their roles in the project. The review identified several minor deficiencies. All 
deficiencies were corrected by March 13, 1992, and field work was approved to begin. 

QA specialists from ASI/IT and WEMCO conducted routine audits throughout the duration of the field 
work portion of the study. Each audit was documented on checklists or as a written summary. 
Appendix D contains QA audit reports that were completed during this study. No observations were 
noted that would question or impact the validity of data that was collected. 

a 
3.4.2 Quality Control 

Quality control samples were collected on the premise so that their analytical results could be used to 
infer whether field methods/supplies were of high quality or, alternatively, in some manner responsible 
for biasing analytical results of soils samples. Four types of QC samples were collected: rinsates of 
sampling equipment, container blanks, reagent blanks, and blind duplicates of soil samples. 

It is possible to cross-contaminate a soil sample by using improperly or poorly cleaned sampling tools 
(trowel, bowl, spoon, knife and auger head) to collect samples. To verify that sampling tools were 
free of contaminants, rinsates were collected for analysis. Rinsates consisted of deionized water that 
was poured into a sampling bowl. One set of sample tools (one knife, one spoon, one trowel and one 
auger head) was dipped and stirred in the bowl of water. To choose equipment for a rinsate, 
equipment was randomly chosen from that which was cleaned that day. The water was subsequently 
poured directly from the bowl into appropriate sample containers and preserved according to the 
requirements of the RI/FS QAPP (Appendix B and Section 6.0 of the QAPP). Rinsates were collected 
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at a frequency of one for each day of equipment cleaning activities or one per 10 samples, whichever 
was more frequent. 

Another way that samples can be cross-contaminated is by using contaminated sample containers. To 
verify the clean condition of sample containers, one container blank was collected for each lot of 
sample bottles used during the project. Each blank consisted of deionized water that was transferred 
directly from its original container to a sample bottle. The samples were subsequently preserved per 
the RVFS QAPP. The container blanks have a dual purpose by serving as a check of the purity of the 
lot of deionized water used for this project. 

Two reagents were used during this project: nitric acid for sample preservation and equipment 
cleaning, and methanol for equipment cleaning. To verify the purity of the reagents, reagent blanks 
were collected. The methanol blank consisted of a quantity of methanol that was shipped to the 
analytical lab in its original container. The nitrjc acid blank consisted of a 10% (by weight) nitric acid 
solution prepared from deionized water. One reagent blank was collected for each lot of reagent used 
during the project. 

An independent method of verifying the precision of a laboratory analysis was to submit blind 
duplicate samples for laboratory analysis. A blind duplicate is a sample that is sent to the lab without 
the lab being made aware that it is a duplicate. For this study, a blind duplicate was a surface soil (0- 
6 inches) sample that was composited and then bottled and assigned two sample numbers. To 
facilitate the presentation of blind duplicates to the laboratory, no times-of-collection, boring numbers, 
or depths were entered onto paperwork sent to the analytical lab PAS, CCs, and sample labels). 
Consequently, the lab was only informed of the requested analysis, date of collection, and sample 
number. Blind duplicates were collected at a frequency of one per three borings. 

’ 3.5 ANALYTICAL METHODS 

The SAP for this project, Appendix A, specified detection limits and analytical methods for laboratory 
analyses. The methods are nearly identical to those dictated in the RIFS QAPP, with the only 
difference being that slight modifications were made to achieve lower detection limits for radionuclides 
and some inorganics [the RWS QAPP lists Contract Required Detection Limits (CRQLs)]. Lower 
analytical detection limits for radionuclides were required for this study because background levels are 
often lower than levels ordinarily required for contaminant sampling. The actual detection limits 
achieved are a function of the concentration of the lowest calibration standard, the sample matrix, and 
the sample preparation method. Specific quantitations are highly matrix-dependent and the requested 
detection limits are guidance for the laboratory and may not always be achievable. Deviation from - 

achieving the target detection limit can occur for three reasons: 
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Quantitation of the data is based on dry weight. The CRQL is adjusted by the same 
factor as the percent solids results. 

0 The sample must be diluted if it contains a concentration that exceeds the calibration 
range of the analytical instrument - the CRQL is adjusted by the same factor as the 
dilution. 

0 If the sample matrix requires a modified sample preparation or clean-up, the detection 
limit is adjusted. 

Due to interference from other gamma-ray emitting radionuclides in the samples, results for actinium- 
227, protactinium-231, and ruthenium-106 were qualified as "D." These "D" qualified results are non- 
detects where the analytical detection limit was greater than the CRQL. 

3.5.1 Inorganic Analysis 

The inorganic data were analyzed by methods established in the 1990 U.S. EPA Contract Laboratory 
Program Statement of Work for Inorganic Analysis. The methods used for analysis were as follows: 

Flame Atomic Absorption (Flame AA) 

In this method, the sample is aspirated and atomized in a flame. A light beam is directed into the 
flame and onto a detector which measures the amount of absorbed light; a quantitative determination 
of the amount of analyte can be made from the quantified absorption. 

Graphite Furnace Atomic Absorption (GFAA) 
The principle difference in this method is the sample presentation. In this method, an aliquot of a 
sample is placed into a graphite tube in a furnace and atomized. This technique allows for a greater 
percentage of available atoms to vaporize than in the flame technique. Quantitation is determined by 
the same method as Flame AA. 

Inductively Coupled Plasma-Atomic Emission Spectrometric Method (ICP) 
The basis for this method is the measurement of atomic emission using argon plasma as an excitation 
source. Characteristic atomic-line emission spectra are produced by the excitation process and then 
dispersed by a grating spectrometer. Quantitation is determined by measuring the intensities of the 
spectra with photomultiplier tubes. A background correction technique is used to quantitate the 
concentrations. 

' 

FERIRCRABSS/dlm-YDtccmber 9,1992 3-6 0 2 3  



FEMP-OSBG-2 4 230 December 9, 1992 

Cold Vapor Atomic Absorption (CVAA) 
Since mercury can exist in a free ground state at room temperature, a flameless Atomic Absorption 
method must be used. The organic mercury compounds are oxidized and the mercury is reduced to 
the elemental state and aerated from solution in a closed system. The mercury vapor passes through 
the light of an atomic absorption spectrophotometer and the absorbance is measured and quantified. 

The following table is a summary of the methods used: 

Analste 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
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Method 
ICP 
ICP 
GFAA 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
GFAA 
ICP 
ICP 
CVAA 
ICP 
ICP 
Flame AA 
Flame AA 
ICP 
ICP 
ICP 
GFAA 
ICP 
ICP 
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3.5.2 Radiological Analysis 

The radiological analyses were performed by the protocol established by the Contract Laboratory’s 
Standard Operating Procedures. The methods used were as follows: 

Determination of Alpha-Emitting Radionuclides (Alpha) 
This procedure provides for the sequential separation of various alpha-emitting radionuclides by 
elution from aniordcation exchange resin columns. Separation is based on the differences in 
adsorption and chemical properties of the radionuclide of interest. After ion exchange column 
separationi individual elements are co-precipitated with neodymium fluoride and counted in an alpha 
spectrometer. 

Determination of Gamma-Emitting Radionuclides (Gamma) 
All samples submitted for the determination of gamma emitting radionuclides are transferred to a 
Marinelli beaker or petri dish depending on sample size available. The Marinelli is the preferred 
geometry. The sample is then placed on a calibrated intrinsic germanium detector with efficiencies 
ranging from 10% to 30% and counted for the required time, yielding a gamma spectrum. The 
spectrum is then compared to the gamma library which contains spectra for over 90 gamma emitting 
isotopes (with over 300 gamma spectral lines identified). 

Determination of Technetium 99 (Beta) 
This method first requires extraction of technetium into an ammonium hydroxide solution. After 
extraction, the technetium is complexed with a chelate in ammonium citrate-ammonium hydroxide 
solution. This metal chelate is extracted into chloroform. Uranium contamination is removed by back 
extraction. The chloroform is finally evaporated in a counting planchet. The sample is then counted 
for technetium activity on a gas flow proportional detector. 

. 

Determination of Total Radiostrontium (Beta) 
This method is applicable to determination of total radiostrontium activity in aqueous solutions and is 
used in conjunction with sample preparation procedures which are designed to dissolve non-aqueous 
samples containing radiostrontium into an aqueous matrix. Radiostrontium along with stable strontium 
carriers are precipitated from aqueous samples as insoluble carbonates. Interferences from calcium and 
other radionuclides are removed by one or more precipitations of the strontium carrier as strontium 
nitrate. Barium and radium are removed as chromate. The yttrium-90 daughter is removed from the 
initial sample by a hydroxide precipitation step. The strontium is quickly precipitated and the sulfate 
and beta counted. 
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The following table is a summary of the methods used: 

Radionuclide 
Actinium-227 
Cesium- 137 
Lead-210 
Potassium40 
Protactinium-23 1 
Radium-224 
Radium-226 
Radium-228 
Ruthenium-106 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235/236 
Uranium-238 

December 9, 1992 
4230 

Method 
Gamma 
Gamma 
Gamma 
Gamma 
Gamma 
Gamma 
Gamma 
Gamma 
Gamma 
,Beta 
Beta 
Alpha 
Alpha 
Alpha 
Alpha 
AlphdGamma 
AlphdGamma 
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4.0 RESULTS 
4230 

The field crew completed 30 borings and collected the following samples between March 12, 1992, 
and April 20, 1992: 

89 soil samples 
- 
- 
- 
- 

30 from a depth of 0 to 6 inches 
30 from a depth of 36 to 42 inches 
21 from a depth of 48 to 54 inches 
8 blind duplicates from a depth of 0 to 6 inches 

one to check the lot of bottles used to ship soil samples for radiological analysis 
one to check the lot of bottles used to ship soil samples for inorganic analysis 

Two container blanks 
- 
- 
One reagent blank for the lot of methanol used 
One reagent blank for the lot of nitric acid used 
Eleven rinsates 

. 

All samples were shipped by overnight freight to the IT Analytical Services Laboratory in Oak Ridge, 
Tennessee. All samples were analyzed in accordance with the procedures discussed earlier in Section 
3.5. 0 
Analytical results were forwarded to AS1 in Oak Ridge, where the data were reviewed and validated in 
accordance with the U.S. EPA CLP Statement of Work for Inorganics and the RWS QAPP. 

The sections that follow present the sampling locations and geology (Section 4.1), field records 
(Section 4.2), results of the QC samples and data validation process (Section 4.3), presentation of soil 
analwcal results (Section 4.4), and a presentation of summary statistics of the data (Section 4.5). 

4.1 SAMPLING LOCATIONS 

Figure 4-1 portrays the locations of the thirty borings. Note that Figure 4-1 is a topographic map 
(USCS, 1985) of the study area shown in Figure 2-2. 

Boring locations were chosen according to the rationale set forth in the SAP. The SAP presented 30 
locations and 30 alternate locations. A team set out to obtain property access prior to the start of field 
work. The team obtained access to all 30 first-choice locations. Because many properties in the study 
area are large, a number of access agreements also included access to alternate locations. The team 
concluded with access to all 30 first-choice locations and 29 alternate locations. The field crew 
experienced difficulty in sampling locations in the southeast portion of the study area, where the 
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southeast, the till is very thin and contains high proportions of limestone and shale cobbles in the 
shallow subsurface. The method of advancing borings, a hand auger, was not conducive to drilling in 

soils with high proportions of cobbles. Consequently, a number of boring locations were abandoned 
and new locations were randomly chosen from large land parcels in the northeast where land access 
had already been obtained. The relocation of some borings at first appears to be a significant 
deviation from the intent of the original work plan. In fact, the relocation of the southeastern borings 
enhances the study. 

The southeastern area contains a thin stony till that mantles bedrock. The till in the northeast is 
thicker and contains a lower proportion of cobbles. The northeastern area has till that is similar to the 
till of the FEW. Locations for the replacement borings were chosen randomly and then adjusted 
according to the rationale presented in the SAP. 

In nine cases, the field crew was unable to advance the boring deep enough to collect the lowest 
sample. In each case, the crew attempted to redrill the boring five times before abandoning further 
attempts. 

Table 4-1 is a summary of the 30 boring locations. The fourth column of the table contains a soil 
description for each sample. Further soil descriptions can be found in the boring logs included with 
this report as Appendix E. a 
The soils of the study area are derived of three distinct parent materials: 1) loess (silt and clay) that 
was transported by wind and deposited on the ground surface, 2) till, a mixture of clay, silt, sand, and 
cobbles that was transported by glacial ice and deposited beneath the active glacier or deposited as 
stable ice melted in situ, and 3) sorted and unsorted sands that were deposited as thin sheets or lenses 
by subglacial or proglacial streams. 

Table 4-2 contains a description of the soil units as mapped by the U.S. Soil Conservation Service. 

4.2 DATA VALIDATION RESULTS 

The data validation process is an after-the-fact, independent, systematic process of evaluating data and 
comparing it to pre-established criteria to provide confirmation that the data is of technical quality 
necessary to support a decision-making process. Validation processes review specific parameters 
associated with the data to determine whether they meet the data quality objectives of precision, 
accuracy, completeness, and comparability. To verify that these objectives are met, the validation 
process examines field measurements, sampling and handling procedures, laboratory analysis and 
reporting, and evaluation of the nonconformances to determine compliance with appropriate and 
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TABLE 4-2 
CHARACTERISTICS OF SOIL TYPES SAMPLED* 

~~~ ~ ~~~~ ~ 

Map Symbol of Soils 
Encountered in this Study Soil Series Characteristics of the Soil and the Material in Which it Formed 

DaB Dana silt loam 

EcE2 

Fc A 

MsD2 

MtC2 

Eden silty clay 
loam 

Fincastle silt 
loam 

Fincastle silt 
loam with 
bedrock 
substratum 

Miami-Russell 
silt loam 

Miami-Russell 
silt loam with 
bedrock 
substratum 

The Dana series consists of deep, moderately well drained, moderately or moderately slowly 
permeable soils on uplands. These soils formed in loess and the underlying calcareous 
glacial till. Slope ranges from 0 to 6 percent. 

Dana soils commonly are adjacent to Miamian, Russell, and Wynn soils. Miamian, Russell, 
and Wynn soils have a lighter colored A horizon than Dana soils, and Wynn soils have 
bedrock at a depth of 20 to 40 inches. 

The Eden series consists of moderately deep, well drained, slowly permeable soils on 
hillsides. These soils formed in residuum weathered from interbedded calcareous shale and 
limestone. Bedrock is at a depth of 20 and 40 inches. Slope ranges from 15 to 50 percent. 

Eden soils are similar to Miamian and Wynn soils. Miamian soils are deep and formed 
almost entirely in glacial till; they have a thin loess mantle. Wynn soils formed partly in till 
and commonly have thin loess mantle. 

The Fincastle series consists of deep, somewhat poorly drained soils on uplands and in till 
filled valleys. These soils formed in a mantle of loess and in the underlying calcareous loam 
or clay loam glacial till of Wisconsin age. Permeability is slow or moderately slow in the 
subsoil and slow in the underlying till. Slope ranges fmm 0 to 6 percent. 

Fincastle soils are commonly adjacent to Russell and Xenia soils. Russell and Xenia soils 
are not dominantly 2 in chroma below the Ap horizon. 

Same as above, but with a bedrock substratum. 

The Miamian series consists of deep, well drained. moderately slowly permeable soils on till 
plains, end moraines, and till filled valleys. These soils formed in a thin layer of loess and 
the underlying loamy till. Slope ranges from 2 to 50 percent. 

Miamian soils are commonly adjacent to Celina soils and are mapped in a complex with 
Hennepin and Russell soils. Celina soils have 2-chroma mottles in the upper 10 inches of the 
aigillic horizon. Hennepin soils are shallow to till and Russell soils formed in a mantle of 
loess more than 18 inches thick. 

Same as above, but with a bedrock substratum 

FERlRCRABSS/dlm-YDeccmber 9,1992 4-9 @35 



FEMP-OSBG-2 
December 9, 1992 

a TABLE 4-2 
CHARACTERISTICS OF SOIL 

(Continued) 
TYPE SAMPLED* 

Map Symbol of Soils 
Encountered in this Studv Soil Series Characteristics of the Soil and the Material in Which it Formed 

~~ ~ 

RwB and RwB2 Russell-Miami 
silt loam with 
bedrock 
substratum 

The Russell series consists of deep, well drained soils on uplands and in till filled valleys. 
These soils have moderate permeability in the upper part of the subsoil and moderately slow 
in the lower part of the subsoil and in the substratum. They formed in loess and in the 
underlying calcareous glacial till of Wisconsin age. Slope ranges from 2 to 18 percent. The 
Russell soils Rw and RwB2 are mapped as having a bedrock substratum. 

Russell soils are similar to Uniontown soils and commonly are adjacent to Fincastle and 
Xenia soils. Uniontown soils formed in lacustrine material. Russell soils do not have 
mottles that are 2 in chroma as is characteristic of the Fincastle and Xenia soils. 

wyc2  

Xfl3 

Wynn silt 
loam 

The Wynn series consists of moderately deep, well drained soils on uplands. These soils 
have moderately slow or slow permeability. They formed in a thin layer of loess, in glacial 
till, and the underlying residuum from calcareous clay shale and limestone bedrock. Slope is 
2 to 18 percent. 

Wynn soils are commonly adjacent to Eden soils. Wynn soils differ form Eden soils because 
part or all of the B horizon of Wynn soils developed in glacial till and the B horizon of Eden 
soils developed in residuum of clay shale and limestone. Wynn soils are also commonly 
adjacent to Miamian-Russell, bedrock substratum, soils on similar positions on the landscape. 
In addition, Miamian and Russell soils commonly have a thicker mantle of loess. 

The Xenia series consists of deep, moderately well drained soils on glacial till plains and in 
till filled valleys. These soils formed in a mantle of loess and the underlying calcareous 
glacial till over Ordovician bedrock in many areas. They have moderately slow permeability. 
Slope is 0 to 6 percent. 

Xenia silt 
loam 

Xenia soils are commonly adjacent to Fincastle and Russell soils. Fincastle soils are 
dominantly 2 in chroma below the Ap horizon and Russell soils lack 2-chroma mottles in the 
upper 10 inches of the orgillic horizon. 

Xenia silt 
loam with 
bedrock 
substratum 

Same as above, but with a bedrock substratum. 

*Soil descriptions and names were taken directly from the U.S. Soil Conservation Service Soil SurVey of Butler County. 
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applicable procedures. Data qualifiers are assigned to the analytical data to alert the user of any 
nonconformances to quality assurance/quality control (QNQC) requirements. 
The level of quality required depends on the intended use of the data. The data for this study was 
collected, analyzed, and reported at the highest possible analytical support level (ASL). The ASLs 
applicable to this data set are ASLs IV and V. 

4 2 ,? 0 

ASL IV: 
The chemical inorganic data for this task are classified as ASL IV. All analyses were 
performed at an off-site laboratory approved to perform analyses under the U.S. EPA Contract 
Laboratory Program (CLP) using CLP specified protocols. This ASL is characterized by 
rigorous QNQC procedures and documentation. The inorganic chemical analyses were 
performed under the protocols established in the 1990 U.S. EPA Contract Laboratory Program 
Statement of Work for Inorganic analysis. 

ASL V: 
The radiological data for this task are classified as ASL V. All analyses were performed at an 
off-site laboratory, the same laboratory which performed the radiological analyses for the 
FEW RI/FS. This level is characterized by data derived from non-standard methods and is 
subject to a similar level of QNQC requirements as ASL IV data. 

a 4.2.1 Validation Process and Procedures 

The validation process occurred in two phases. The first phase considered the quality and 
completeness of field forms. The second phase dealt with analytical chemical and radiological results. 

- 
Phase I: Field Validation 
This evaluation covers the documentation associated with the sampling event. Information reviewed 
includes the boring logs, chain of custody, request for analysis, and field activity daily logs. The 
information is reviewed to determine if the requirements of the FEW RVFS QAPP and the 
RCRNCERCLA Background Soil Sampling Plan were implemented and the documentation 
completed. The data were found to be compliant with the validation checklists. 

The following documents were reviewed: 

field activity daily logs 
sample collection logs 

chain of custody 
request for analysis 

specific field forms for sample collection and handling 
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, field personnel training 
variances 
surveillances of field activities 

4?3(8 

Phase 11: Analytical Validation 

The inorganic chemical ASL IV data reviews were performed to determine compliance to the 
requirements specified by the EPA CLP SOW and to determine potential impact-on the data quality. 
The criteria specified for this review are based upon the U.S. EPA National Function Guidelines for 
Inorganic Review. 

The following criteria were examined for review of the analymal data: 

holding times 
ICPIAA instrument performance checks 
initial and continuing calibrations 
matrix spikes 
duplicates 
blank data' 

a As a result of the validation process, qualifiers are assigned to the data which define the confidence 
level in the data. The following qualifiers were assigned to the chemical inorganic data: 

J - 
R - 
U - 

This data may be biased and is considered an estimated value. 
This data is considered unusable. 
This analyte was analyzed for but not found present in the sample. This qualifier was also 
used to denote a value that was adjusted by the use the 5WlOX rule for evaluation of 
blank data. 

An equivalent methodology for review of radionuclide data does not currently exist. Specific 
analytical requirements were developed based upon the contract laboratory standard operating 
procedures and the QAPP. An evaluation and verification of the laboratory procedures were 
performed to verify compliance. The data validation criteria were developed based on the analytical 
methods and were subject to an independent peer review. 

'Blank Evaluation - Note that the data was evaluated using the 5X and 1OX rule for blanks. For 
samples that had a reported value greater than the IDL and the result was less than 5X the value in the 
associated blank, data were qualified as "U". 
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The following documents and support data pertaining to radionuclide data were reviewed: 

traffic reports 
holding times 
duplicate precision 
laboratory control samples 
blanks 
detectionlimits 
matrix spikes 

. .  uranium isotopic ratios 

423.0 

The following qualifiers were assigned to the radiological data: 

J -  
R -  
D -  

C -  

E -  

F -  

M -  

This data may be biased and is considered an estimated value. 
This data is considered unusable. 
This qualifier is applied to a non-detectable result that is above the contract required 
detection limit. 
This is assigned to uranium-238 values, indicating that the calculated total uranium value 
from the measured isotopic results does not agree within 20 percent of the measured total 
uranium results. 
This is assigned to uranium-235 values, indicating that the calculated percent enrichment 
of uranium-235 is outside of the acceptance limits of 0.2 and 1.3 percent. 
This is assigned to uranium-234 values, indicating that the U-234/U-238 ratio is outside 
the acceptance limits of 0.4 to 1.3 percent. 
The associated matrix spike data was not within the specified acceptance window. 

4.2.2 Data Validation Findings 

The rejection rate for antimony w'as 27%. Review of the data indicates that all the samples were 
rejected for the same reason. The matrix spike data associated with these samples had recoveries 
below 30%. When the matrix spike recovery is low and the result is below the Instrument Detection 
Limit (IDL) or not detected, the data is qualified as "R". Therefore, non-detect data were rejected and 
positive results were qualified as "J". The net effect of this deficiency is the possibility of false 
negatives. These data were not used in any calculations. 
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Specific qualifiers are presented with the analytical results in Section 4.3. Analymal results for 
Quality Control samples are presented in Appendix F. 42Rli 

4.3 ANALYTICAL RESULTS 

Data tables in this section present analytical results and validation qualifiers for the set of soil samples 
that are used for statistical analyses in the following sections of this report. In cases where duplicate 
soil samples were collected, the lowest sample number of a duplicate pair was chosen for inclusion in 
this and following sections. 

Table 4-3 presents the inorganic analytical data for all 30 borings completed during this study. The 
table includes data qualifiers applied by the analytical laboratory and data qualifiers applied by the 
data validation team (Section 4.3). Table 4-4 presents the radiological analytical data for all 30 
borings completed during this study. The table includes the analytical results plus two standard 
deviations (for each detectable result) as determined by the analytical laboratory. Also included are 
data qualifiers applied by the data validation team. 

Table 4-5 is an alternative method of presenting summaries of the inorganic analflcal results. The 
table is a combination of data presented in Tables 4-1 and 4-3. Table 4-6 is similar to Table 4-5 but 
is for radiological analytical results. a 
4.3.1 Inorganic Analyses 
CLP methods do not use a digestion process that achieves complete digestion of the sample aliquot. 
CLP inorganic soil data represent the acid and water soluble components of soil. 

The CLP method requires that an aliquot of defined volume, usually 1 to 1.5 grams, be removed from 
the sample container that is sent to the analytical lab. The aliquot that is seleckd is removed from the 
top of the sample container. The contents of the sample container are not mixed prior to selecting the 
aliquot. Nor is the aliquot selected for its grain size properties. Consequently, it is possible for 
individual aliquots from the same sample container to yield differing analytical results. 

Settling in the sample container that occurs during shipment may sort a soil sample according to grain 
size. Additionally, soil is not homogeneous. Concentrations and mineralogy of analytes often vary 
with grain size. All samples for this study were composited in the field prior to being packed in 
sample containers. Also, the soils sampled during this project are generally sufficiently cohesive that 
little settling or sorting would be expected to occur during shipment to the analytical lab. Because of 
the compositing and the cohesive nature of the soils, it is not likely that the CLP method of selecting 
aliquots for analysis had a significant influence on the analytical results presented in this study. e 
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TABLE405 

/J 

CONCENTRATION OF ALUMINUM AT 0 - 6 INCHES 4230 

Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifie? Symbol 

5350 
5740 
591 0 
6130 
6300 
6340 
6350 
6350 
6460 
671 0 
6750 
6760 
6980 
7190 
7290 
7620 - 

7820 
7960 
8300 
8470 
8570 
9260 
9390 
9480 

10200 
10500 
10800 
1 1500 
121 00 

61692 1873 
61673 1833 
61689 1872 
61685 1871 
61705 1877 
61708 1878 
61682 1870 
61640 1761 
61635 1759 
61626 1756 
61670 1832 
61656 1827 
61698 1875 
61677 1834 
61647 1763 
61668 1830 
61666 1831 
61663 1829 
61653 1826 
61644 1762 
61659 1828 
61638 1760 
61622 1755 
61650 1764 
61679 1835 
61696 1874 
61702 1876 
61711 1879 
61629 1757 
61632 1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
CL 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Fannlpastu re 
Farm field 

Horse pasture 
Horse pasture 

FdA 
MtC2 
XfB 

RwB2 
wyc2 
FdA 

MsD2 
RwB 
EcE2 
FdA 
FdA 

MsDP 
EcE2 
FcA 
XfB 

RwB2 
wyc2 

XfB 
XeB 

MtC2 
MtC2 
FdA 
XeB 
DaB 
EcE2 
RwB 
XfB 

wyc2 

wyc2 
ML Grass field wyc2 
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TABLE 4 - 5 
(Continued) 4230 

CONCENTRATION OF ALUMINUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiefi Symbol 
3300 
3840 
4040 
5260 
5320 
5900 
5930 
6030 
641 0 
6960 
7770 
7800 
7880 
8050 
8450 
9560 
9790 
981 0 

10200 
10400 
10800 
10800 
12200 
13000 
13700 
13700 
13800 
14000 
14200 
15900 

61706 1877 
61690 1872 
61671 1832 
61693 1873 
61627 1756 
61686 1871 
61683 1870 
61630 1757 
61655 1826 
61645 1762 
61709 1878 
61651 1764 
61678 1834 
61664 1829 
61639 1760 
61661 1828 
61680 1835 
61712 1879 
61634 1758 

. 61703 1876 
61697 1874 
61648 1763 
61675 1833 

61669 1830 
61667 1831 
61624 1755 
61642 1761 
61636 1759 
61700 1875 
61657 1827 

4-63 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Grass field 
Farm field 

Fa Wpasture 
Farm field 

Forest 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 
Forest 
Forest 

wyc2 
XfB 
FdA 
FdA 
FdA 

RwB2 
MsD2 

XeB 
wyc2 

wyc2 
FdA 
XeB 
FcA 
XfB 

MtC2 
MtC2 
DaB 
XfB 

wyc2 
RwB 
EcE2 
XfB 

MtC2 
RwB2 
wyc2 
FdA 
RwB 
EcE2 
EcE2 
MsD2 

I 

FElURCRABSS/dlm-2/Dcccmbcr 9,1992 

Lbrnssdaru 



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4230 
CONCENTRATION OF ALUMINUM AT 48 54 INCHES 

Result Lab Data Sample Boring Lithology' Land U s e  us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiefi Symbol 

3250 
3780 
4280 
4560 
5260 
5870 
61 00 
6110 
6190 
681 0 
7460 
7750 
7900 
8350 
941 0 
9930 

11100 
11 500 
12500 
12800 
161 00 

61681 1835 ' 

61691 1872 
61628 1756 
61707 1877 
61694 1873 
61684 1870 
61687 1871 
61646 1762 
61672 1832 
61676 1833 
61710 1878 
61652 1764 
61643 1761 
61658 1827 
61662 1828 
61704 1876 
61649 1763 
61701 1875 
61631 1757 
61625 1755 
61637 1759 

FER/RCRABSWdlm-Z/Decembcr 9,1992 

-d 

4-64 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Forest 

DaB 
XfB 
FdA 

wyc2 
FdA 

MsD2 
RwB2 

wyc2 
FdA 

MtC2 
FdA 
XeB 
RwB 
MsD2 
MtC2 
RwB 
XfB 

EcE2 
wyc2 
FdA 
EcE2 
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TABLE405 
(Continued) 

4230 
CONCENTRATION OF ANTIMONY AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

7.1 
7.3 
7.3 
7.3 
7.3 
7.3 
7.4 
7.4 
7.5 
7.5 
7.5 
7.6 
7.6 
7.7 
7.7 
7.7 
7.8 
7.8 
7.8 
7.8 
7.8 
7.9 

8 
8 
8 

8.1 
8.1 
8.1 
8.1 
8.8 

UN' 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
U 

UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 
UN 

UJ 
UJ 
R 
UJ 
UJ 
UJ 
R 
UJ 
R 
UJ 
R 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
UJ 
R 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
UJ 
R 
UJ 

FERIRCRABSSdlm-UDccembcr 9, 1992 

Wd* 

61689 1872 
61638 1760 
61679 1835 
61670 1832 
61626 1756 
61663 1829 
61677 1834 
61647 1763 
61682 1870 
61650 1764 
61702 1876 
61622 1755 
61653 1826 
61666 1831 
61668 1830 
61656 1827 
61629 1757 
61673 1833 
61640 1761 
61692 1873 
61708 1878 
61696 1874 
61635 1759 
61632 1758 
61644 1762 
61705 1877 
61659 1828 
61685 1871 
61711 1879 
61698 1875 

4-65 

ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 

t! 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Horse pasture 
Forest 
Forest 

Farm field 
Farm field 

Farmlpasture 
Forest 

Grass field 
Forest 
Forest 
Forest 
Forest 

Horse pasture 
Forest 

XfB 
MtC2 
DaB 
FdA 
FdA 
XfB 
FCA 
XfB 

MsD2 
XeB 
RwB 
FdA 
XeB 

wyc2 
RwB2 
MsD2 

MtC2 
RwB 
FdA 
FdA 
EcE2 
EcE2 
wyc2 
wyc2 
wyc2 
MtC2 
RwB2 
XfB 

EcE2 

wyc2 

09 1 



TABLE4-5 
(Continued) 

FEMP-OSBG-2 
December 9, 1992 

4230 
CONCENTRATION OF ANTIMONY AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

3.5 UN 
4.8 UN 

6 UN 
6.5 UN 
6.5 UN 
6.6 UN 
6.6 UN 
6.7 UN 
6.7 UN 
6.7 UN 
6.8 UN 
6.8 UN a 6.9 UN - 
6.9 UN 
6.9 UN 
6.9 UN 
6.9 UN 
6.9 UN 

7 UN 
7 UN 

7.1 UN 
7.1 UN 
7.1 UN 
7.1 U 
7.2 U 
7.2 UN 
7.3 UN 
7.3 UN 
7.3 UN 
7.3 UN 

UJ 
UJ 
UJ 
UJ 
R 
R 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
R 
R 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
R 
R 
UJ 
UJ 

61655 1826 
61651 1764 
61686 1871 
61664 1829 
61706 1877 
61709 1878 
61627 1756 
61671 1832 
61630 1757 
61690 1872 
61683 1870 
61645 1762 
61693 1873 
61697 1874 
61661 1828 
61712 1879 

61648 1763 
61703 1876 
61678 1834 
61634 1758 
61624 1755 
61639 1760 
61636 1759 
61669 1830 
61667 1831 
61642 1761 
61680 1835 
61675 1833 
61657 1827 
61700 1875 

FER/RCRABSS/dlm-UDecember 9, 1992 4-66 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 

Farmlpasture 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 
Grass field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 
Forest 

XeB 
XeB 

RwB2 
XfB 

wyc2 
FdA 
FdA 
FdA 

wyc2 
XfB 

MsD2 
wyc2 
FdA 
EcE2 
MtC2 
XfB 
XfB 
RwB 
FCA 

wyc2 
FdA 

MtC2 
EcE2 
RwB2 
wyc2 
RwB 
DaB 
MtC2 
MsD2 

EcE2 

092 



TABLE 4 - 5 
(Continued) 

FEMP-OSBG-2 
December 9. 1992 

4230 

CONCENTRATION OF ANTlM NY AT 48 -54 INCHE 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

4.6 UN 
4.9 UN 
6.5 UN 
6.5 UN 
6.5 UN 
6.7 UN 
6.7 UN 
6.7 UN 
6.7 UN 
6.8 UN 
6.8 UN 
6.8 UN 
6.8 UN 
6.8 UN 
6.9 UN 
6.9 UN 
7.1 UN 
7.1 UN 
7.2 UN 
7.4 UN 
7.7 BN 

z 

UJ 
R 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
R '  
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
R 
UJ 
R 
UJ 
UJ 
R 

61652 1764 
61681 1835 
61687 1871 
61646 1762 
61628 1756 
61658 1827 
61684 1870 
61691 1872 
61707 1877 
61662 1828 
61649 1763 
61643 1761 
61637 1759 
61694 1873 
61672 1832 
61676 1833 
61625 1755 
61710 1878 
61631 1757 
61701 1875 
61704 1876 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 

XeB 
DaB 

RwB2 
wyc2 
FdA 

MsD2 
MsD2 

XfB 
wyc2 
MtC2 
XfB 
RwB 
EcE2 
FdA 
FdA 
MtC2 
FdA 
FdA 

wyc2 
EcE2 
RwB 

FERlRCRABSSldlm-YDeccmber 9. 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 4230 

CvNCENTRATlON OF ARSENL AT 0 - 6 INCHES 

Result Lab Data Sample Boring Llthologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

2.9 
2.9 
3.4 
3.5 
3.5 
3.7 
3.8 
3.8 
3.8 
3.9 
4 2  
4.5 
4.6 
4.7 
4.8 

5 
5.1 
5.2 
5.4 
5.6 
5.6 
5.7 
5.8 

7 
7 
7 

7.7 
8.1 
8.5 
9.2 

S 
SN 

SN 

+ 
N 
N 

N 

S 

S 

S 

S 

S 

S 

61635 1759 
61644 1762 
61698 1875 
61647 1763 
61673 1833 
61708 1878 
61668 1830 
61682 1870 
61685 1871 
61640 1761 
61650 1764 
61689 1872 
61659 1828 
61653 1826 
61670 1832 
61656 1827 
61705 1877 
61702 1876 
61663 1829 
61638 1760 
61696 1874 
61666 1831 
61679 1835 
61622 1755 
61632 1758 
61629 1757 
61626 1756 
61677 1834 
61711 1879 
61692 1873 

ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 

Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

FamJpasture 
Horse pasture 

Farm field 
Farm field 
Grass field 

Horse pasture 
Farm field 
Farm field 

Horse pasture 
Farm field 

EcE2 
wyc2 
EcE2 
XfB 

MtC2 
FdA 

RwB2 
MsD2 
RwB2 
RwB 
XeB 
XtB 

Mtc2 
XeB 
FdA 

MsD2 

RwB 
XfB 

MtC2 
EcE2 

DaB 
FdA 

wyc2 

wYc2 
FdA 
FcA 
XfB 
FdA 

wYc2 

wyc2 

FERIRCRABSSldlm-UDecember 9, 1992 
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FEMP-OSBG-2 
December 9. 1992 

TABLE405 
(Continued) 

4230 
CONCENTRATION OF ARSENIC AT 36 42 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
No. Map 

Symbol 
(uglg) Qualifier Valldation No. 

Qualifiee 

2.7 
3.1 
3 2  SN 
3.5 SN 

4 
4 
4 s  

4 2  
4 2  SN 
4.3 
4.4 
4.4 
4.8 S 
4.8 S 

5 s  
5 +  
5 

5.2 
5.6 SN 
5.8 + 
5.8 

6 s  

J 
- 
J 
UJ 
- 

61712 
61 667 
61 648 
61 645 
61 664 
61 661 
61 634 
61 703 
61 651 

1879 
1831 
1763 
1762 
1829 
1828 
1758 
1876 
1764 

61671 1832 
61683 1870 
616'86 1871 
61639 1760 
61697 1874 
61690 1872 
61706 1877 
61700 1875 
61709 1878 
61655 1826 
61627 1756 
61678 1834 
61630 1757 

Horse pasture 
Horse pasture 

Farm field 
Forest 

Farm field 
Forest 

Grass field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Fadpast ure 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 

XfB 
wyc2 

wyc2 
XfB 

XfB 
MtC2 

wYc2 
RwB 
XeB 
FdA 

MsD2 
RwB2 
Mtc2 
EcE2 
XfB 

wYc2 
EcE2 
FdA 
XeB 
FdA 
FcA 

wYc2 
6.8 - 61680 1835 ML Farm field DaB 

6.8 SN UJ 61642 1761 C L O  Forest RwB 
- Farm field FdA 8.3 61624 1755 C L O  

8.7 S UJ 61636 1759 C L O  Forest EcE2 
- Forest MtC2 9.5 61675 1833 CLO - Forest MsD2 10.5 S 61657 1827 CLO 

10.6 S 61669 1830 ML Forest RwB2 
- FdA 14.5 S 61693 1873 C L O  Farm field 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF ARSENIC AT 48 - 54 INCHES 4239 
Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier' Validation No. No. Map 

QualifieP Symbol 

1.6 
1.8 
2.9 
3.5 
3.9 

4 
4.1 
4 2  
4.4 
4.5 
4.6 
4.6 0 4.8 

5 
5 2  
5.5 
5.6 
6.5 
7.7 
8 2  
8.4 

B+N 

+ 

S 

S 

S 
SN 
SN 

SN 

S 

- 
J 
J 
- 
UJ 
J 
- .  

UJ 
- 

- 
J 
J 
UJ 
- .  

61649 1763 
61681 1835 
61631 1757 
61701 1875 
61691 1872 
61707 1877 
61710 1878 
61687 1871 
61643 1761 
61652 1764 
61628 1756 
61646 1762 
61672 1832 
61684 1870 
61662 1828 
61658 1827 
61676 1833 
61704 1876 
61637 1759 
61625 1755 
61694 1873 

Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

Farm fieid 
Farm field 

XfB 
DaB 

wYc2 
EcE2 
XfB 

wYc2 
FdA 

RwB2 
RwB 
XeB 
FdA 

wYc2 
FdA 

MsD2 
MtC2 
MsD2 
Mtc2 
RwB 
EcE2 
FdA 
FdA 
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FEMP-OSBG-2 
. December 9. 1992 

TABLE4-5 
(Continued) 

CONCENTRATION OF BARIUM AT 0 - 6 INCHES 4230 
Result Lab Data 'Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

31 
36.9 
39.4 

40 
41.6 
43.9 
46.7 

47 
482 
482 
48.4 
52.7 
56.7 
59.4 
59.9 
63.2 
63.3 
64.1 
67.8 
68.9 
69.7 
75.3 
n.7 
79.1 
83.4 
86.5 
87.1 
88.5 
94.1 
331 0 

FEIURCRABSSdlm-ZJDecember 9, 1992 

W U l l g e d W U  

61635 1759 
61640 1761 
61689 1872 
61673 1833 
61705 1877 
61638 1760 
61698 1875 
61682 1870 
61656 1827 
61647 1763 
61708 1878 
61666 1831 
61702 1876 
61663 1829 
61670 1832 
61668 1830 
61696 1874 
61644 1762 
61650 1764 
61677 1834 
61685 1871 
61679 1835 
61659 1828 
61622 1755 
61629 1757 
61653 1826 - 
61632 1758 
61711 1879 
61626 1756 
61692 1873 

4-7 1 

ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Forest 
Fadpasture 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Grass field 

Horse pasture 
Farm field 
Farm field 

EcE2 
RwB 
XfB 

MtC2 

WG2 
MtC2 ' 

EcE2 
MsD2 
MsD2 
XfB 
FdA 

wyc2 

xm 
RwB 

FdA 
RwB2 
EcE2 

XeB 
FcA 

RwB2 
DaB 
MtC2 
FdA 

wyc2 

wYc2 

W G 2  
XfB 
FdA 
FdA 

XeB 

897 



FEMP-OSBG-2 
December 9. 1992 

TABLE 4 -5 
(Continued) 

CONCENTRATION OF BARIUM AT 36 - 42 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) QualifieP Validation No. No. Map 

Qua1ifiel.b Symbol 

13.7 
29.4 
29.5 
32.5 
32.8 
36.3 
38.4 

39.1 
43.4 
45.6 
47.1 

50 @ 52.1 
52.3 
53.4 

55.4 
58.3 
60.4 
61.6 
62.9 
66.2 
67.3 
82.1 
86.3 

97 
121 
123 
123 
123 
134 a 

61706 1877 
61690 1872 
61634 1758 
61630 1757 
61686 1871 
61671 1832 
61655 1826 
61627 1756 
61712 1879 
61683 1870 
61651 1764 
61645 1762 
61639 1760 
61680 1835 
61664 1829 
61693 1873 
61709 1878 
61648 1763 
61661 1828 
61697 1874 
61678 1834 
61700 1875 
61667 1831 
61703 1876 
61669 1830 
61636 1759 
61675 1833 
61642 1761 
61624 1755 
61657 1827 

Forest 
Farm field 
Grass field 

Horse pasture 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
F m  field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Fadpast ure 

Farm field 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

wYc2 

wYc2 
wYc2 

XfB 

RwB2 
FdA 
XeB 

. FdA 
XfB 

MsD2 
XeB 

MtC2 
DaB 
XfB 
FdA 
FdA 
XfB 

MtC2 
EcE2 
FcA 

EcE2 

RwB 
RwB2 
EcE2 
MtC2 
RwB 

MsD2 

wYc2 

wYc2 

- FdA 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF BARIUM AT 48 - 54 INCHES 42'30 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) QualifieT Validation No. No. Map 

Qualifid Symbol 

16.3 
18.7 
26.3 
28.8 
37.3 
38.7 
40.4 
40.9 
44.8 
45.1 
48.3 
48.8 e 48.9 

54 
54.6 

55 
58.3 
61.6 
62.7 
104 
123 

61681 1835 
61707 1877 
61691 1872 
61628 1756 
61687 1871 
61652 1764 
61684 1870 
61649 1763 
61646 1762 
61672 1832 
61676 1833 
61662 1828 
61710 1878 
61694 1873 
61658 1827 
61643 1761 
61701 1875 
61631 1757 
61704 1876 
61637 1759 
61625 1755 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 
Farm field 

Forest 
Farm field 

DaB 
wyc2 

XfB 
FdA 

RwB2 
XeB 

MsD2 
XfB 

wyc2 
FdA 
MtC2 
MtC2 
FdA 
FdA 

MsD2 
RwB 
EcE2 

RwB 
EcE2 
FdA 

wyc2 

FER/RCRADSS/dlni-i?/Drcembpr 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

' CONCENTRATION OF BERYLLIUM AT 0 - 6 INCHES 4230 
Result Lab Data Sample Boring Lithology Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

0.47 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.5 
0.5 
0.5 
0.5 
0.5 

0.51 
0.51 
0.51 
0.52 
0.52 
0.52 
0.52 
0.53 
0.53 
0.54 
0.54 
0.54 
0.54 
0.54 
0.54 
0.59 
0.6 0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 

FERIRCRABSSldlm-ZIDecembw 9, 1992 

wd* 

61689 1872 
61677 1834 
61679 1835 
61670 1832 
61647 1763 
61626 1756 
61638 1760 
61663 1829 
61622 1755 
61682 1870 
61650 1764 
61653 1826 
61702 1876 
61666 1831 
61668 1830 
61656 1827 
61673 1833 
61708 1878 
61640 1761 
61629 1757 
61696 1874 
61632 1758 
61705 1877 
61659 1828 
61685 1871 
61635 1759 
61644 1762 
61711 1879 
61698 1875 
61692 1873 

4-14 

ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 
Forkt 

Horse pasture 
Fadpasture 
Grass field 

Forest 
Forest 
Forest 
Forest 
Forest 

Horse pasture 
Forest 

Farm field 

XfB 
FcA 
DaB 
FdA 
XfB 
FdA 
MtC2 
XfB 
FdA 

MsD2 
XeB 
XeB 
RwB 

wYc2 
RwB2 
MsD2 
MtC2 
FdA 
RwB 

wYc2 
EcE2 

wYc2 
wYc2 
MtC2 
RwB2 
EcE2 

wYc2 
XfB 

EcE2 
FdA 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) a 

CONCENTRATION OF BERYLLIUM AT 36 - 42 INCHES i@3@ 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

0.23 
0.32 
0.4 

0.43 
0.44 
0.44 
0.44 
0.44 

0.44 
0.45 
0.45 
0.45 @ 0.46 
0.46 
0.46 
0.47 
0.47 
0.47 
0.47 
0.48 

0.48 
0.48 
0.51 
0.52 
0.53 
0.56 
0.56 
0.57 
0.57 
0.65 a 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
B 
B 
B 
B 
B 
B 
B 
B 

61655 1826 
61651 1764 
61686 1871 
61664 1829 
61706 1877 
61709 1878 
61671 1832 
61630 1757 
61627 1756 
61690 1872 
61645 1762 
61683 1870 
61703 1876 
61693 1873 
61661 1828 
61669 1830 
61639 1760 
61678 1834 
61634 1758 
61680 1835 
61636 1759 
61657 1827 
61675 1833 
61624 1755 
61642 1761 
61697 1874 
61667 1831 
61648 1763 
61712 1879 
61700 1875 

4-75 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Grass field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

Fadpasture 
Horse pasture 

Farm field 
Horse pasture 

Forest 

XeB 
XeB 

RwB2 
XfB 

w e 2  
FdA 
FdA 

wYc2 
FdA 
XfB 

wYc2 
MsD2 
RwB 
FdA 

MtC2 
RwB2 
MtC2 
FcA 

DaB 
EcE2 
MsD2 
MtC2 
FdA 
RwB 
EcE2 

wYc2 
XfB 
XfB 

EcE2 

wyc2 

FERIRCRABSSIdlm-ZIDecember 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4230 CONCENTRATION OF BERYLLIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

QualifieP Symbol 

0.31 
0.44 

0.44 
0.44 

0.44 
0.44 
0.45 
0.45 
0.45 
0.45 
0.45 
0.46 a 0.46 
0.47 
0.49 
0.54 

0.57 
0.58 
0.62 
0.68 
1.6 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
B 
B 
B 
B 
B 
U 

61 652 
61 687 
61 707 
61 628 
61 646 
61 658 
61 662 
61 684 
61 643 
61 694 
61 691 
61 672 
61 676 
61710 
61 631 
61 625 
61 649 
61 704 
61 637 
61 701 
61 681 

1764 
1871 
1877 
1756 
1762 
1827 
1828 
1870 
1761 
1873 
1872 
1832 
1833 
1878 
1757 
1755 
1763 
1876 
1759 
1875 
1835 

4-76 

Farm field 
Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

XeB 
RwB2 
wyc2 

wYc2 

FdA 

MsD2 
MtC2 
MsD2 
RwB 
FdA 
XfB 
FdA 

MtC2 
FdA 

wyc2 
FdA 
XfB 
RwB 
EcE2 
EcE2 

Farm field DaB 

FERIRCRABSSldlm-?./December 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4230 CONCENTRATION OF BORON AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifiep Validation No. No. Map 

QualifieP Symbol 

122 
122 
122 
12.3 
12.3 
12.4 
12.5 
12.6 
12.6 
12.8 
12.8 

13 a l3 
13 
13 

132 
13.4 
13.4 
13.5 
13.7 

14 
14.6 
14.7 
14.8 
15.9 
15.9 
17.7 
25.1 
25.4 
1140 a 

U 
U 
U 
U 
U 
U 
U 
t 

U 
U 
U 
U 
U 
U' 
U' 
U 
U 

U' 

U' 

N' 

FERlRCRABSS/dlm-ZIDecernbcr 9, 1992 

61 679 
61 670 
61 626 
61 647 
61 677 
61 682 
61702 
61 689 
61 650 
61 668 
61 656 
61708 
61 673 
61 640 
61 692 
61 696 
61 635 
61705 
61685 
61 653 
61711 
61 663 
61 698 
61644 
61 638 
61 622 
61 659 
61 629 
61 632 
61 666 

1835 
1832 
1756 
1763 
1834 
1870 
1 876 
1872 
1764 
1830 
1827 
1878 
1 833 
1761 
1873 
1874 
1759 
1877 
1871 
1826 
1879 
1829 
1875 
1762 
1760 
1755 
1828 
1757 
1 758 
1831 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
CL 
ML 
ML 
CL 
ML 
ML 

4-11 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Famipasture 

Forest 
Forest 
Forest 

Farm field 
Horse pasture 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Grass field 
Horse pasture 

DaB 
FdA 
FdA 
XfB 
FcA 

MsD2 
RwB 
XfB 
XeB 

RwB2 
MsD2 
FdA 

MtC2 
RwB 
FdA 
EcE2 
EcE2 
wyc2 
Rw02 
XeB 
XfB 
XfB 

EcE2 

wYc2 
MtC2 
FdA 
MtC2 

wYc2 
wYc2 
wYc2 

I P 3  



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4 230 
CONCENTRATION OF BORON AT 36 - 42 INCHES 

Data Sample Boring Lithology Land Use us scs Result Lab 
(ug(g) QualifieP Validation No. No. Map 

Qua1ifiel.b Symbol 

12.1 
12.1 
18.6 
19.6 
20.3 
21.3 
22.3 
22.9 
23.3 
24.8 
25.8 

27 0 ' 282 
28.3 
28.5 
28.8 
29.5 
29.6 
30.1 
33.4 
33.9 
34.1 
34.2 

35 
36.8 
37.6 
37.9 
38.6 
42.5 
47.1 

61675 1833 
61680 1835 
61678 1834 
61669 1830 
61683 1870 
61636 1759 
61686 1871 
61642 1761 
61624 1755 
61709 1878 
61703 1876 
61690 1872 
61693 1873 
61706 1877 
61657 1827 
61664 1829 
61655 1826 
61667 1831 
61661 1828 
61627 1756 
61651 1764 
61639 1760 
61712 1879 
61697 1874 
61645 1762 
61648 1763 
61630 1757 
61700 1875 
61671 1832 
61634 1758 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Fadpasture 

Forest 
Farm field 

Horse pasture 
Forest 

Farm field 
Grass field 

MtC2 
DaB 
FcA 

RwB2 
m5d2 
EcE2 
RwB2 
RwB 
FdA 
FdA 
RwB 
XfB 
FdA 

wYc2 
m5d2 
XfB 
XeB 

wyc2 
MtC2 

FdA 
XeB 
MtC2 
XfB 

EcE2 

wYc2 

wYc2 
EcE2 
FdA 

wYc2 

XfB 

FER/RCRABSSIdlni-Zcembcr 9, 1932 
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FEMP-OSBG-2 
December 9. 1992 

TABLE405 
(Continued) 

CONCENTRATION OF BORON AT 48 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

19.9 
22.9 
23.7 
24.2 
25.4 
25.5 
25.9 

26 
27.1 
28.5 
29.7 

30 
32.5 
34.1 

35 
352 
36 2 
36.9 
39.3 
39.6 
45.9 

61676 1833 
61681 1835 
61625 1755 
61694 1873 
61707 1877 
61684 1870 
61637 1759 
61687 1871 
61691 1872 
61704 1876 
61710 1878 
61652 1764 
61662 1828 
61646 1762 
61643 1761 
61658 1827 
61628 1756 
61631 1757 
61701 1875 
61672 1832 
61649 1763 

4-79 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 
Farm field 

MtC2 
DaB 
FdA 
FdA 

wYc2 
MsD2 
EcE2 
RwB2 
XfB 
RwB 
FdA 
XeB 
Mtc2 

wYc2 
RwB 
MsD2 
FdA 

wYc2 
EcE2 
FdA 
XfB 

1.05 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 a (Continued) 

4230 
CONCENTRATION OF CADMIUM AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

QualifieP Symbol 

0.47 
0.49 
0.49 
0.49 
0.49 
0.49 
0.5 
0.5 
0.5 
0.5 

0.51 
0.52 0 0.52 
0.52 
0.52 
0.52 
0.53 
0.53 
0.53 
0.54 
0.54 
0.54 
0.54 
0.54 
0.59 
0.63 
0.72 
0.77 
0.87 
0.95 0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
U 
U 
U 
B 
B 
B 
B 
B 

FER/RCRABSS/dlrn-?IDcccmber 9, 1992 

-d 

61689 1872 
61647 1763 
61677 1834 
61670 1832 
61663 1829 
61638 1760 
61702 1876 
61653 1826 
61682 1870 
61650 1764 
61668 1830 
61640 1761 
61708 1878 
61692 1873 
61673 1833 
61629 1757 
61656 1827 
61632 1758 
61696 1874 
61705 1877 
61711 1879 
61685 1871 
61659 1828 
61635 1759 
61698 1875 
61679 1835 
61626 1756 
61622 1755 
61666 1831 
61644 1762 

4-80 

ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Grass field 

FamVpasture 
Forest 

Horse pasture 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 

XfB 
XfB 
FcA 
FdA 
XfB 

MtC2 
RwB 
XeB 

MsD2 
XeB 
RwB2 
RwB 
FdA 
FdA 
MtC2 

MsD2 

EcE2 

wYc2 

wYc2 

wYc2 
XfB 

RwB2 
MtC2 
EcE2 
EcE2 
DaB 
FdA 
FdA 

wYc2 
wYc2 

'- 10G 



FEW-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4236) 
CONCENTRATION OF CADMIUM AT 36 42 INCHES 

e 
us scs Result Lab Data Sample Boring Lithologr Land Use 

(uglg) Qualifier Validation No. No. Map 
Qualifiefi Symbol 

0.23 
0.32 
0.4 

0.43 
0.44 
0.44 
0.44 
0.44 
0.44 

0.45 
0.45 
0.45 a 0.46 

0.46 
0.46 
0.46 
0.46 
0.47 
0.47 
0.47 
0.47 
0.47 
0.48 
0.48 
0.48 
0.61 
0.63 
0.91 
1.1 
1.3 0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
B 
B 
B 
B 

61655 1826 
61651 1764 
61686 1871 
61664 1829 
61630 1757 
61709 1878 
61671 1832 
61627 1756 
61706 1877 
61690 1872 
61683 1870 
61645 1762 
61712 1879 
61661 1828 
61693 1873 
61703 1876 
61648 1763 
61669 1830 
61678 1834 
61639 1760 
61634 1758 
61636 1759 
61680 1835 
61667 1831 
61675 1833 
61624 1755 
61657 1827 
61700 1875 
61697 1874 
61642 1761 

Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Grass field 

Forest 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 

Fadpasture 
Forest 

XeB 
XeB 

RwB2 
XfB 

wYc2 
FdA 
FdA 
FdA 

wYc2 
XfB 

MsD2 

wYc2 
XfB 

MtC2 
FdA 
RwB 
XfB 

RwB2 
FcA 

MtC2 . 

EcE2 
DaB 

wyc2 

wYc2 

MtC2 
FdA 

MsD2 
EcE2 
EcE2 
RwB 

4-8 1 p f-! -7 FEIURCRAESSJdlm-YDeeember 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF CADMIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

0.31 
0.33 
0.44 

0.44 
0.44 
0.44 
0.44 

0.45 
0.45 
0.45 
0.45 
0.45 @ 0.46 
0.46 
0.46 
0.47 
0.47 
0.48 
0.49 
0.59 
0.6 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 
B 
B 

61652 1764 
61681 1835 
61658 1827 
61628 1756 
61687 1871 
61646 1762 
61707 ian 
61694 1873 
61643 1761 
61662 1828 
61684 1870 
61691 1872 
61672 1832 
61704 1876 
61676 1833 
61710 1878 
61649 1763 
61631 1757 
61701 1875 
61637 1759 
61625 1755 

4-82 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 

XeB 
DaB 

MsD2 
FdA 

RwB2 

WG2 
wyc2 
FdA 
RwB 
MtC2 
MsD2 
XfB 
FdA 
RwB 
MtC2 
FdA 
XfB 

wyc2 
EcE2 
EcE2 
FdA 

4.08 
FERIRCRABSSdlm-ZIDecemhr 9, 1992 
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FEW-OSBG-2 
December 9, 1992 

TABLE405 

(Continued) 

CONCENTRATION OF CALCIUM AT 0 - 6 INCHES 4230 

Result Lab Data Sample Boring Lithologf Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifid Symbol 

856 
892 

1020 
1060 
1170 
1250 
1330 
1380 
1390 
1410 
1420 
1460 
1480 
1 650 
1 750 
1770 
1790 
1830 
2000 
2190 
2250 
271 0 
2800 
2870 
3220 
3340 
3750 
4680 
4790 
5340 0 

B 
BE 
B 

BE 
B 

E 

E 
E 

E 
E 
E 

E 

E 
E 

61670 1832 
61647 1763 
61682 1870 
61640 1761 
61708 1878 
61689 1872 
61702 1876 
61668 1830 
61677 1834 
61638 1760 
61696 1874 
61692 1873 
61663 1829 
61626 1756 
61635 1759 
61698 1875 
61673 1833 
61656 1827 
61622 1755 
61653 1826 
61650 1764 
61666 1831 
61705 1877 
61644 1762 
61685 1871 
61659 1828 
61711 1879 
61679 1835 
61629 1757 
61632 1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Fadpast ure 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 
Forest 

Horse pasture 
Farm field 

Horse pasture 
Grass field 

4-83 

FdA 
XfB 

m5d2 
RwB 
FdA 
XfB 
RwB 

RwB2 
FcA 

MtC2 
EcE2 
FdA 
XtB 
FdA 
EcE2 
EcE2 
MtC2 
m5d2 
FdA 
XeB 
XeB 

wYc2 
wYc2 
wYc2 
RwB2 
MtC2 
XfB 
DaB 

wYc2 
wYc2 

FER/RCRABSS!dlm-Z/Dccernbcr 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4236) 
CONCENTRATION OF CALCIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Quali f id Symbol 

331 0 

4240 
6110 
651 0 
6920 
6990 
821 0 

58700 
65200 
67800 
80800 
83900 
84000 
89900 
93200 
93900 
95500 
97300 

101 000 
103000 
105000 
110000 
120000 
127000 
142000 
144000 
149000 
149000 
150000 
191 000 

E 

E 

E 

E 

E 

E 
E 

E 
E 
E 

E 

FER/RCRABSYdlm-ZIDeccmber 9, 1992 

61642 1761 C L O  
61675 1833 , CLO 
61624 1755 
61657 1827 
61636 1759 
61669 1830 
61680 1835 
61678 1834 
61655 1826 
61667 1831 
61661 1828 
61651 1764 
61703 1876 
61709 1878 
61690 1872 
61627 1756 
61639 1760 
61664 1829 
61693 1873 
61683 1870 
61686 1871 
61630 1757 
61645 1762 
61648 1763 
61697 1874 
61700 1875 
61671 1832 
61634 1758 
61706 1877 
61712 1879 

4-84 

Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Farm field 

Fadpast ure 
Forest 

Farm field 
Grass field 

Forest 
Horse pasture 

RwB 
MtC2 
FdA 

MsD2 
EcE2 
RwB2 
DaB 
FcA 
XeB 

wY= 
MtC2 
XeB 
RwB 
FdA 
XfB 
FdA 
MtC2 
XfB 
FdA 

MsD2 
RwB2 

wYc2 
w s 2  

XfB 
EcE2 
EcE2 
FdA 

wYc2 
wYc2 

XfB 



FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 

(Continued) 

CONCENTRATION OF CALCIUM AT 48 - 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

7440 
27900 
70600 
84300 
85800 
88900 
95800 

102000 
103000 
104000 
108000 
111000 
113000 

- 
114000 
114000 
1 17000 
118000 
121 000 
135000 
146OOO 
335000 

61625 1755 
61637 1759 
61631 1757 
61643 1761 
61694 1873 
61658 1827 
61676 1833 
61652 1764 
61628 1756 
61687 1871 
61691 1872 
61710 1878 
61707 1877 
61649 1763 
61646 1762 
61684 1870 
61662 1828 
61672 1832 
61704 1876 
61701 1875 
61681 1835 

Farm field 
Forest 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

FdA 
EcE2 

wYc2 
RwB 
FdA 

MsD2 
MtC2 
XeB 
FdA 

RwB2 
XfB 
FdA 

wYc2 

wYc2 

XfB 

MsD2 
MtC2 
FdA 
RwB 
EcE2 
DaB 

FERIRCRABSYdlm-YDecembcr 9, 1992 4-85 111 



FEMP-OSBG-2 
December 9, 1992 

TABLE405 

(Continued) 

CONCENTRATION OF CHROMIUM AT 0 6 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiefi Symbol 

6.7 J 61673 1833 ML Forest MtC2 
7.8 - 61692 1873 ML Farm field FdA 
7.8 - 61640 1761 ML Forest RwB 

8.1 - 
8.6 J 
8.7 - 
8.8 - 
8.8 - 

9 
9 - 

9.1 - 
- 9.3 

9.4 

9.7 
10 

102 
10.4 
10.8 
10.8 
11.1 
112 
11.8 
12.3 
13.9 
14.3 
14.6 
16.1 
16.5 
17.7 a 

61 635 
61 682 
61 668 
61 685 
61 656 
61 705 
61 689 
61 698 
61 708 
61 647 
61 670 
61 677 
61 663 
61 666 
61644 
61 659 
61 626 
61 653 
61 650 
61 638 
61 679 
61 702 
61 696 
61622 
61711 
61 629 
61 632 

1759 
1870 
1830 
1871 
1827 
1877 
1872 
1875 
1878 
1763 
1832 
1834 
1829 
1831 
1762 
1828 
1756 
1826 
1764 
1760 
1835 
1876 
1874 
1755 
1879 
1757 
1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
CL 
ML 

Forest 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

FamJpasture 
Farm field 

Horse pasture 
Horse pasture 

Grass field 

EcE2 
m5d2 
RwB2 
RwB2 
'm5d2 

wYc2 
XfB 

EcE2 
FdA 
XfB 
FdA 
FcA 
XfB 

wYc2 
wyc2 
hMc2 
FdA 
XeB 
XeB 
MtC2 
DaB 
RwB 
EcE2 
FdA 
XfB 

wyc2 

WG2 
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December 9, 1992 

TABLE 4 - 5 

' (Continued) 4230 
CONCENTRATION OF CHROMIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Symbol Qualifiefi 

4.6 
4.7 
6.6 
6.9 
7.1 
7.3 
7.5 
7.6 

61671 1832 
61690 1872 
61706 1877 
61683 1870 
61686 1871 
61693 1873 
61627 1756 
61655 1826 

CL & SM 
SCISM 

SW 

C L O  

C L O  
M L O  

SWSC 

sc 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

FdA 
XfB 

wyc2 
m5d2 
RwB2 
FdA 
FdA 
XeB 

7.7 - 61630 1757 sc Horse pasture wYc2 
8.8 - 61645 1762 SCISM Forest wYc2 
9.7 - 61709 1878 M L O  Farm field FdA 

9.8 
9.8 
9.9 

112 
11.9 
122 
12.3 
12.7 
12.9 
13.5 
13.6 
17.3 
17.5 
17.6 
18.6 
18.8 

19 
19.9 

61678 1834 
61664 1829 
61651 1764 
61639 1760 
61661 1828 
61634 1758 
61680 1835 
61712 1879 
61648 1763 
61697 1874 
61703 1876 
61667 1831 
61700 1875 
61675 1833 
61642 1761 
61624 1755 
61636 1759 
61669 1830 
61657 1827 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Grass field 
Farm field 

Horse pasture 
Farm field 

Fadpasture 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

FcA 
XfB 
XeB 
MtC2 
MtC2 

wYc2 
DaB 
XfB 
XfB 

EcE2 
RwB 

wyc2 
EcE2 
MtC2 
RwB 
FdA 
EcE2 
RwB2 

Forest m5d2 

113 
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TABLE405 

(Continued) 

CONCENTRATION OF CHROMIUM AT 48 - 5 

4230 
INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

' 0  

4.5 
4.9 

6 
6.5 
7.4 
7.9 

8 
8.2 
8.8 
8.9 
9.7 
9.7 
9.9 

10.4 
10.9 
13.3 
13.4 
14.5 
15.5 
18.3 
22.4 

61681 1835 
61691 1872 
61707 1877 
61628 1756 
61684 1870 
61687 1871 
61672 -1832 
61646 1762 
61676 1833 
61710 1878 
61652 1764 
61694 1873 
61643 1761 
61658 1827 
61662 1828 
61704 1876 
61649 1763 
61701 1875 
61631 1757 
61625 1755 
61637 1759 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Forest 

DaB 
XfB 

wYc2 
FdA 

MsD2 
RwB2 
FdA 

wYc2 
MtC2 
FdA 
XeB 
FdA 
RwB 
MsD2 
MtC2 
RwB 
XfB 

EcE2 
wyc2 
FdA 
EcE2 

FERIRCRABSYdlm-UDceember 9, 1332 -- 4-88 ' 1 1 4  
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TABLE 4 - 5 
(Cont lnued) 

CONCENTRATION OF COBALT AT 0 - 6 INCHES 4234) 
Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier' Validation No. No. Map 

Qualifid Symbol 

4.3 B 
5.8 B 
7.1 B 
7.4 B 
7.4 B 
7.6 B 
7.6 B 
8.5 B 
8.7 B 
8.9 B 

9 B  
9 2  B 
9.5 B 
9.6 B 
9.6 B 
9.8 B 

10.1 B 
10.5 B 
10.8 B 
11.5 B 
11.6 B 
11.7 B 
11.9 B 
12.1 B 
122 B 
122 B 
12.5 
12.8 
13.5 
16.5 

61635 1759 
61698 1875 
61640 1761 
61689 1872 
61682 1870 
61656 1827 
61673 1833 
61708 1878 
61685 1871 
61663 1829 
61638 1760 
61677 1834 
61622 1755 
61705 1877 
61670 1832 
61644 1762 
61666 1831 
61702 1876 
61696 1874 
61668 1830 
61629 1757 
61650 1764 
61659 1828 
61626 1756 
61711 1879 
61679 1835 
61647 1763 
61653 1826 
61632 1758 
61692 1873 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Horse pasture 

Farm field 
Fadpasture 

Forest 
Horse pasture 

Farm field 
Forest 

Farm field 
Horse pasture 

Farm field 
Farm field 
Farm field 
Grass field 
Farm field 

EcE2 
EcE2 
RwB 
XfB 

MsD2 
MsD2 
MtC2 
FdA 

RwB2 
XfB 

Mtc2 
FcA 
FdA 

wYc2 

wYc2 
wYc2 

FdA 

RwB 
EcE2 
RwB2 

wYc2 
XeB . 

MtC2 
FdA 
XfB 
DaB 
XfB 
XeB 

wYc2 
FdA 
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TABLE4-5 
(Continued) 

CONCENTRATION OF COBALT AT 36 -42 INCHES 
4230 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

4.5 B 
4.6 B 
4.8 B 
5.5 B 

6 B  
6.5 B 
6.6 B 
7.1 B 
7.4 B 
7.4 B 
7.6 B 

8 B  
8.3 B 
8.6 B 
8.6 B 
8.7 B 
8.9 B 
9.4 B 
9.8 B 

10.5 B 
10.8 B 

11 B 
11.1 B 
11.5 
12.9 
132 
132 

15 
16.3 
16.5 

61690 1872 
61655 1826 
61671 1832 
61706 1877 
61627 1756 
61683 1870 
61645 1762 
61630 1757 
61709 1878 
61686 1871 
61651 1764 
61680 1835 
61693 1873 
61639 1760 
61678 1834 
61697 1874 
61664 1829 
61712 1879 
61700 1875 
61675 1833 
61634 1758 
61703 1876 
61648 1763 
61661 1828 
61657 1827 
61669 1830 
61636 1759 
61667 1831 
61624 1755 
61642 1761 

S C I S M  
sc 

C L  & S M  
sw 

M L O  
C L O  

S C I S M  
sc 

M L O  
swsc 

ML 
ML 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Fa Wpasture 
Farm field 

Horse pasture 
Forest 
Forest 

Grass field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Horse pasture 
Farm field 

Forest 

XfB 
XeB 
FdA 

wYc2 

MsD2 ’ 

FdA 

wYc2 
wYc2 
FdA 

RwB2 
XeB 
DaB 
FdA 

MtC2 
FcA 
EcE2 
XfB 
XfB 

EcE2 
MtC2 

wYc2 
RwB 
XfB 

MtC2 
MsD2 
RwB2 
EcE2 

FdA 
RwB 

wYc2 
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December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF COBALT AT 48 - 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

3.6 
4.7 
4.9 
5.9 
6.5 
6.6 
6.8 
6.9 
7.3 
7.3 

8 
8 2  
8.4 
8.8 
8.9 

10.3 
11.4 
12.5 
14.6 
14.8 
17.9 

61681 1835 
61628 1756 
61707 1877 
61691 1872 
61676 1833 
61646 1762 
61684 1870 
61672 1832 
61652 1764 
61694 1873 
61643 1761 
61687 1871 
61710 1878 
61658 1827 
61662 1828 
61701 1875 
61704 1876 
61649 1763 
61631 1757 
61637 1759 
61625 1755 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 

DaB 
FdA 

wYc2 
XfB 

Mtc2 
wyc2 
MsD2 
FdA 
XeB 
FdA 
RwB 
RwB2 
FdA 

MsD2 
MtC2 
EcE2 
RwB 
XfB 

wyc2 
EcE2 
FdA 

4-9 1 FERlRCRABSSdlm-UDecenlber 9, 1992 
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.TABLE 4 - 5 
(Continued) 

4230 
CONCENTRATION OF COPPER AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

QualifieP Symbol 

2.4 
2.5 
2.9 
3 2  
4.1 
4 2  
4.6 

5 
5.3 
5.3 
5.5 
5.5 

5.7 
5.9 

6 
6.5 
6.6 
7.4 
7.5 
8 2  
8.5 
8.5 
8.8 
9.8 

10.8 
12.6 
12.9 
14.5 
15.8 
17.3 a 

FERlRCR~SSldlm-M)ecember 9, 1992 

. -d 

61626 1756 
61677 1834 
61698 1875 
61682 1870 
61670 1832 
61673 1833 
61622 1755 
61653 1826 
61635 1759 
61650 1764 
61647 1763 
61692 1873 
61640 1761 
61689 1872 
61668 1830 
61696 1874 
61638 1760 
61666 1831 
61656 1827 
61663 1829 
61708 1878 
61659 1828 
61685 1871 
61679 1835 
61705 i a n  
61702 1876 
61632 1758 
61644 1762 
61711 1879 
61629 1757 

4-92 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
CL 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Fadpasture 

Farm field 
Horse pasture 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Grass field 

Forest 
Horse pasture 
Horse pasture 

FdA 
FcA 
EcE2 
MsD2 
FdA 
MtC2 
FdA 
XeB 
EcE2 
XeB 
XfB 
FdA 
RwB 
XfB 

RwB2 
EcE2 
MtC2 

MsD2 
XfB 
FdA 
MtC2 
RwB2 
DaB 

wYc2 
RwB 

wYc2 
wYc2 

wyc2 

wYc2 

XfB 

I1 3 
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December 9. 1992 

TABLE4-5 
(Continued) 

CONCENTRATION OF COPPER AT 36 - 42 INCHES 4236 
Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

7 
7.5 J 
7.7 - 
8.4 - 
8.6 - 
8.6 

10.3 
10.3 
10.4 
10.7 
10.9 
112 

11.3 
11.5 
11.8 
122 
12.9 
13.6 
13.7 
13.9 
14.1 

15 
15.2 
16.1 

17 
19 

19.1 
19.9 
21.4 
24.3 0 

61683 1870 
61627 1756 
61671 1832 
61690 1872 
61686 1871 
61655 1826 
61664 1829 
61630 1757 
61697 1874 
61651 1764 
61678 1834 
61648 1763 
61645 1762 
61634 1758 
61706 1877 
61667 1831 
61639 1760 
61709 1878 
61661 1828 
61700 1875 
61712 1879 
61624 1755 
61693 1873 
61703 1876 
61680 1835 
61669 1830 
61675 1833 
61642 1761 
61657 1827 
61636 1759 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
FamJpasture 

Farm field 
Farm field 
Farm field 

Forest 
Grass field 

Forest 
Horse pasture 

Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 

MsD2 
FdA 
FdA 
XfB 

RwB2 
XeB 
XfB 

wYc2 
EcE2 
XeB 
FcA 
XfB 

wYc2 
wYc2 
wYc2 
wYc2 
MtC2 
FdA 
MtC2 
EcE2 
XfB 
FdA 
FdA 
RwB 
DaB 

RwB2 
MtC2 
RwB 
MsD2 
EcE2 

FERlRCRABSYdlm-ZIDecembcr 9, 1932 4-93 
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FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4230 TlON OF COPPER AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land U s e  us scs 
(uglg) Qualifier' Validation No. No. Map 

Qualifiefi Symbol 

6.8 
8 2  
8.8 

9 
9.1 
9.7 
9.8 

10.1 
10.1 
102 
102 

11 @ 11.8 
12.3 
12.4 
12.7 
13.3 
14.9 
14.9 
16.8 
16.8 

61628 1756 
61681 1835 
61684 1870 
61649 1763 
61652 1764 
61691 1872 
61676 1833 
61694 1873 
61687 1871 
61646 1762 
61672 1832 
61701 1875 
61662 1828 
61658 1827 
61707 ian 
61710 1878 
61643 1761 
61704 1876 
61625 1755 
61637 1759 
61631 1757 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

FdA 
DaB 

MsD2 
XfB 
XeB 
XfB 

MtC2 
FdA 

RwB2 

wYc2 
FdA 
EcE2 
MtC2 
MsD2 

wyc2 
FdA 
RwB 
RwB 
FdA 
EcE2 

wYc2 

FER/RCRABSS/dlm-M)ecember 9, 1992 
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TABLE 4 - 5 
(Continued) a 4234) 

CONCENTRATION OF CYANIDE AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

0.12 
0.12 
0.12 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.14 
0.14 
0.14 
0.14 
0.15 
0.15 
0.15 
0.15 
0.16 
0 2  

0.21 
0.23 
0.23 
0.27 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
B 
B 
B 
B 
U 
B 
B 
B 
B 
B 
B 
B 

61689 1872 
61626 1756 
61647 1763 
61673 1833 
61682 1870 
61659 1828 
61668 1830 
61702 1876 
61705 1877 
61708 1878 
61696 1874 
61711 1879 
61656 1827 
61632 1758 
61638 1760 
61685 1871 
61629 1757 
61635 1759 
61644 1762 
61677 1834 
61640 1761 
61663 1829 
61698 1875 
61666 1831 
61670 1832 
61679 1835 
61653 1826 
61692 1873 
61650 1764 
61622 1755 

FEJURCRABSSldlm-YDtcember 9; 1932 

Lhmecdpru 

4-95 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
CL 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Fadpast ure 
Horse pasture 

Forest 
Grass field 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

XfB 
FdA 
XfB 

MtC2 
MsD2 
MtC2 
RwB2 
RwB 

FdA 
EcE2 
XfB 

MsD2 

wYc2 
MtC2 
RwB2 

wyc2 

wYc2 
ECE2 
wyc2 
FcA 
RwB 
XfB 

ECE2 

wYc2 
FdA 
DaB 
XeB 
FdA 
XeB 
FdA , 

12 I. 
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December 9, 1992 

TABLE 4 - 5 
(Continued) 

4 230 
CONCENTRATION OF CYANIDE AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) QualifieP Validation No. No. Map 

QualifieP Symbol 

0.1 

0.1 1 
0.1 1 
0.1 1 
0.1 1 

0.1 1 

0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 

@ 0.11 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.17 
5.6 0 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 

FER/RCRABSS/dlm-UDecembtr 9, 1992 

Lbmecdd 

61686 1871 
61693 1873 
61645 1762 
61627 1756 
61664 1829 
61661 1828 
61683 1870 
61671 1832 
61712 1879 
61703 1876 
61706 1877 
61709 1878 
61630 1757 
61697 1874 
61700 1875 
61678 1834 
61624 1755 
61675 1833 
61642 1761 
61651 1764 
61634 1758 
61636 1759 
61639 1760 
61667 1831 
61648 1763 
61655 1826 
61657 1827 
61669 1830 
61680 1835 
61690 1872 

Forest 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Farm field 

Forest 
Farm field 

Horse pasture 
Fadpast ure 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Grass field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

RwB2 
FdA 

wYc2 
FdA 
XfB 

MtC2 
MsD2 
FdA 
XfB 
RwB 

wY= 

wyc2 
EcE2 
EcE2 
FcA 
FdA 
MtC2 
RwB 
XeB 

EcE2 
MtC2 

FdA 

wYc2 

wyc2 
XfB 
XeB 

MsD2 
RwB2 
DaB 
XfB 

4-96 122 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF CYANIDE AT 48 - 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier' Validation No. No. Map 

QuallfieP Symbol 

0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.13 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

61694 1873 
61687 1871 
61691 1872 
61628 1756 
61662 1828 
61658 1827 
61684 1870 
61672 1832 
61646 1762 
61643 1761 
61704 1876 
61707 1877 
61701 1875 
61625 1755 
61676 1833 
61652 1764 
61649 1763 
61637 1759 
61631 1757 
61710 1878 
61681 1835 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

FdA 
RwB2 
XfB 
FdA 

MtC2 
MsD2 
M s D 2  
FdA 

RwB 
RwB 

wYc2 
EcE2 
FdA 

MtC2 
XeB 
XfB 

EcE2 

wYc2 

wYc2 
FdA 
DaB 

FERIRCRADSS/dlm-UDccembcr 9, 1992 

U w k 3  
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FEMP-OSBG-2 
December 9. 1992 

TABLE4-5 
(Continued) 

4230 
CONCENTRATION OF IRON AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qua1ifiel.b Symbol 

9370 
9830 

10200 
10800 
10900 
11100 
11200 
1 1 300 
11400 
12200 
131 00 
13500 
13800 
13900 
14400 
14600 
14600 
15500 
15600 
15600 
16500 
16600 
17300 
17400 
18000 
18400 

21 200 
22900 
23000 
24900 a 

- 
E J 

- 

- 
E' J 

- 

- 
E ' J  
E J 

- 
- 

E J 
E J 

61640 1761 
61698 1875 
61635 1759 
61673 1833 
61689 1872 
61685 1871 
61708 1878 
61670 1832 
61647 17.63 
61656 1827 
61682 1870 
61644 1762 
61638 1760 
61705 1877 
61692 1873 
61668 1830 
61650 1764 
61653 1826 
61 663- 1829 
61666 1831 
61696 1874 
61659 1828 
61702 1876 
61677 1834 
61626 1756 
61622 1755 
61679 1835 
61711 1879 
61629 1757 
61632 1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 

Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Horse pasture 
Fadpasture 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Horse pasture 

Grass field 

R W  
EcE2 
EcE2 
MtC2 
XfB 

RwB2 
FdA 
FdA 
XfB 

MsD2 
MsD2 

wYc2 
Mtc2 

wYc2 
FdA 

RwB2 
XeB 
XeB 
XfB 

wYc2 
EcE2 
MtC2 
RwB 
FcA 
FdA 
FdA 
DaB 
XfB 

wYc2 
wYc2 

FER/RCRABSS/dlrn-Z/Decernber 9, 1992 

Lbuylrdou 

4-98 



FEMP-OSBG-2 
December 9, 1992 

.TABLE 4 - 5 
(Continued) 

R -3.q- %-<-a@ CONCENTRATION OF IRON AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

8970 
9450 

11400 
11400 
11600 
12900 
12900 
13200 
14200 
14600 
15600 
16100 0 16800 
17300 
17700 
19100 
19400 
20900 
209 00 

21 900 
22100 
22200 
241 00 
26400 
28400 
28400 
29200 
30200 
30600 
30700 a 

FER/RCRABSYdlrn-UDeccbcr 9,1992 

-uwdd 

61671 1832 
61690 1872 
61706 1877 
61655 1826 
61627 1756 
61630 1757 
61686 1871 
61683 1870 
61693 1873 
61645 1762 
61651 1764 
61709 1878 
61664 1829 
61639 1760 
61678 1834 
61697 1874 
61712 1879 
61661 1828 
61634 1758 
61703 1876 
61648 1763 
61680 1835 
61700 1875 
61675 1833 
61669 1830 
61642 1761 
61624 1755 
61636 1759 
61667 1831 
61657 1827 

4-99 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Fadpasture 
Horse pasture 

Forest 
Grass field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Forest 

FdA 
XfB 

wYc2 
XeB 
FdA 

RwB2 
MsD2 
FdA 

wYc2 
XeB 
FdA 
XfB 

MtC2 
FcA 

EcE2 
XfB 

MtC2 

RwB 
XfB 
DaB 
EcE2 
MtC2 
RwB2 
RWB 
FdA 
EcE2 

MsD2 

wYc2 

wYc2 

wyc2 

125 



TABLE4-5 

FEMP-OSBG-2 
December 9, 1992 

a (Continued) 

CONCENTRATION OF IRON AT 48 - 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Owlifier Validation No. No. Map 

Qualifie+ Symbol 

9360 
10700 
11300 
12100 
13100 
13300 
13400 
13500 
13700 
14400 

15600 
15800 

17600 
19200 
21400 
22200 
23400 
23600 
29600 
30500 

61691 1872 
61628 1756 
61707 1877 
61681 1835 
61694 1873 
61646 1762 
61684 1870 
61687 1871 
61672 1832 
61652 1764 
61676 1833 
61710 1878 
61643 1761 
61658 1827 
61662 1828 
61704 1876 
61701 1875 
61649 1763 
61631 1757 
61637 1759 
61625 1755 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 

FEIURCRABSSldlm-Z/Dccembcr 9, 1992 -- 4- 100 

XfB 
FdA 

wyc2 
DaB 
FdA 

MsD2 
RwB2 
FdA 
XeB 
MtC2 
FdA 
RwB 
MsD2 
MtC2 
RwB 
EcE2 
XfB 

wyc2 

wYc2 
EcE2 
FdA 



a 
> "  

.FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 

(Continued) 42316 
CONCENTRATION OF LEAD AT 0 - 6 INCHES 

Result Lab Data Sample Boring Llthologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

11 
13.1 
132 
13.3 
13.5 
13.9 
13.9 
14.3 
14.6 
14.7 
15.6 
16.4 a l7 
17.5 
17.7 
17.7 
17.8 
17.8 
18.1 
18.4 
18.5 
18.6 
19.8 
20.4 
20.9 
21 2 
21.7 
22.8 
23.8 
36.4 e 

S 

S' 
S 
N 

S 

S 

S 
' 

SN 

S 
S 
S 
N 
N 
S 
S 

S 

S 
S 

S' 

N 

61682 1870 
61663 1829 
61650 1764 
61638 1760 
61689 1872 
61653 1826 
61666 1831 
61708 1878 
61635 1759 
61673 1833 
61702 1876 
61644 1762 
61685 1871 
61711 1879 
61679 1835 
61632 1758 
61677 1834 
61696 1874 
61692 1873 
61629 1757 
61668 1830 
61647 1763 
61659 1828 
61670 1832 
61622 1755 
61705 1877 
61656 1827 
61640 1761 
61626 1756 
61698 1875 

4-101 

ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 

. ML 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Horse pasture 
Farm field 
Grass field 
Farm field 

Fahpasture 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

MsD2 
XfB 
XeB 
MtC2 
XfB 
XeB 

W G 2  
FdA 
EcE2 
MtC2 
RwB 

RwB2 
XfB 
DaB 

W G 2  
FcA 
EcE2 
FdA 

wyc2 
RwB2 
XfB 

MtC2 
FdA 
FdA 

wYc2 

wYc2 

MsD2 
RwB 
FdA 
EcE2 

1.27 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) ... 

CONCENTRATION OF LEAD AT 36 - 42 INCHES 

4234) 

Result Lab Data Sample Boring Llthologr LandUse . USSCS 
(uglg) QuallfieP Validation No. No. Map 

Qualifie? Symbol 

5.2 
5.6 
5.9 

6 
6.6 
6.7 
7.1 
7.3 
7.3 
7.4 
7.6 
7.6 0 7.7 
7.9 
8.1 
8.4 
8.5 
9.3 
9.6 

10.6 
11.3 
11.4 
11.5 
11.7 
12.8 
13.2 
14.9 
152 

18.2 
18.4 a 

S' J 
J 

N J 
S' J 

- 
N J 

J 
S U 
S J 

- 
S J 
S - 

- 
S - 
S - 
S J 
N J 
N J 

- 
S - 

- 
+' J 
S U 
S' - 

- 
S - 
S - 
S - 
N J 

I 

61655 1826 
61671 1832 
61690 1872 
61651 1764 
61627 1756 
61686 1871 
61634 1758 
61709 1878 
61706 1877 
61683 1870 
61630 1757 
61661 1828 
61678 1834 
61645 1762 
61639 1760 
61667 1831 
61664 1829 
61697 1874 
61693 1873 
61712 1879 
61680 1835 
61624 1755 
61648 1763 
61703 1876 
61642 1761 
61675 1833 
61657 1827 
61669 1830 
61636 1759 
61700 1875 

4- 102 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Grass field 
Farm field 

Forest 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Farm field 
Fadpasture 

Farm field 
Horse pasture 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest . 
Forest 
Forest 
Forest 

XeB 
FdA 
XfB 
XeB 
FdA 

RwB2 

wYc2 

wYc2 
MsD2 

wYc2 

FdA 

MtC2 
FcA 

MtC2 
wYc2 

wY= 
XfB 

E C E 2  
FdA 
XfB 
DaB 
FdA 
XfB 
RwB 
RwB 
Mtc2 
MsD2 
RwB2 
E C E 2  
E C E 2  

FER/RCRABSSldlm-YDccernber 9, 1992 

Llnnl(rd* 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF LEAD AT 48 - 54 INCHES 

4230 

Sample Boring Lithologr Land Use us scs 

Qualifiee Symbol 

Result Lab Data 
(uglg) Qualifier Validation No. No. Map 

3 

3.6 
5.7 

6 
6.5 
6.7 
6.7 
6.8 
6.8 
6.8 
6.9 

7 e 72 
7.8 
8.1 
8.4 
10 

10.1 
11 

122 
13 

S 

S 

SN 
+ 

N 
S 
' 

S 

S' 

S' 

S 
N 

N 

J 
- 
U 
J 
- 
J 

J 
J 
U 
J 
- 
- 
J 
J 
J 
- 
J 
- 
J 
- 

61681 1835 
61631 1757 
61704 1876 
61684 1870 
61628 1756 
61691 1872 
61646 1762 
61710 1878 
61687 1871 
61707 1877 
61652 1764 
61672 1832 
61643 1761 
61676 1833 
61649 1763 
61658 1827 
61662 1828 
61701 1875 
61637 1759 
61694 1873 
61625 1755 

Farm field 
Horse pasture 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 

DaB 
wyc2 
RwB 
MsD2 
FdA 
XfB 

wyc2 

FdA 
RwB2 

XeB 
FdA 
RwB 
Mtc2 
XfB 

MsD2 
MtC2 
EcE2 
EcE2 
FdA 
FdA 

W G 2  

FERlRCRABSYdlni-YDeccnlbcr 9, 1992 

-d 

4-103 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF MAGNESIUM AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

41230 . 

1020 B 
1040 B 
1270 
1290 
1290 
1310 
1330 B 
1340 
1 350 
1420 B 
1520 
1530 
1580 
1590 
1610 
1 730 
1 760 
1860 
1880 
2070 
2090 
2630 
2740 
3550 
3590 

61 692 
61 670 
61 689 
61 647 
61 626 
61 673 
61 635 
61 708 
61 682 
61 698 
61 705 
61 653 
61 666 
61685 
61656 
61 663 
61 638 
61 696 
61 650 
61 702 
61 622 
61711 
61 679 
61 629 
61 632 

1873 
1832 
1872 
1763 
1756 
1833 
1759 
1878 
1870 
1875 
1877 
1826 
1831 
1871 
1827 
1829 
1760 
1874 
1764 
1876 
1755 
1879 
1835 
1757 
1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Horse pasture 

Forest 
Forest 

Farm field 
Farm field 

Fadpasture 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 

Horse pasture 
Grass field 

FdA 
FdA 
XfB 
XfB 
FdA 
MtC2 

EcE2 
FdA 

MsD2 
EcE2 

wYc2 
XeB 

wYc2 
Rw02 
MsD2 
XfB 

MtC2 
EcE2 
XeB 
RwB 
FdA 
XfB 
DaB 

wYc2 
wYc2 

4-104 FERIRCRABSS/dlm-YDcceniber 9, 1992 

-* 
1.30 



TABLE 4 - 5 
(Continued) 

FEMP-OSBG-2 
December 9, 1992 

4236) 
CONCENTRATION OF MAGNESIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifid Symbol 

2930 
3370 
3500 
3800 
4120 
5070 
51 50 
5750 
7750 
8120 
881 0 

11200 
13100 
15000 
15300 
17300 
19700 
21 500 
24300 
24800 
27700 
28400 
31 800 
32100 
32700 
34200 
34700 
36500 
42300 
54100 

61680 1835 
61669 1830 
61636 1759 
61675 1833 
61642 1761 
61657 1827 
61624 1755 
61667 1831 
61700 1875 
61712 1879 
61648 1763 
61634 1758 
61661 1828 
61664 1829 
61697 1874 
61703 1876 
61639 1760 
61651 1764 
61686 1871 
61709 1878 
61630 1757 
61683 1870 
61706 1877 
61645 1762 
61678 1834 
61655 1826 
61627 1756 
61693 1873 
61690 1872 
61671 1832 

Farm field 
Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Horse pasture 

Forest 
Horse pasture 

Farm field 
Grass field 

Forest 
Farm field 

Fadpast ure 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

DaB 
RwB2 
EcE2 
Mtc2 
RwB 
m5d2 
FdA 

wYc2 
EcE2 
XfB 
XfB 

wYc2 
Mtc2 
XfB 

EcE2 
RwB 
MtC2 
XeB 

RwB2 
FdA 

m5d2 
wYc2 

wYc2 
wYc2 
FcA 
XeB 
FdA 
FdA 
XfB 
FdA 

FEJURCRABSYdlm-UDecember 9, 1932 4-105 
1.31 



FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 
(Continued) a 

CONCENTRATION OF MAGNESIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier' Validation No. No. Map 

Qualifiee Symbol 

5540 

5880 
8520 
9140 

10900 
13600 
16300 
16500 
26600 
271 00 
27600 
27700 
27700 - 
29200 
29800 
31 800 
34100 
35400 
36700 
38800 
441 00 

61637 1759 
61625 1755 
61704 1876 
61701 1875 
61631 1757 
61649 1763 
61652 1764 
61662 1828 
61707 1877 
61687 1871 
61710 1878 
61658 1827 
61646 1762 
61643 1761 
61694 1873 
61676 1833 
61681 1835 
61691 1872 
61672 1832 
61684 1870 
61628 1756 

\ 

Forest 
Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

EcE2 
FdA 
RwB 
EcE2 
wYc2 

XfB 
XeB 
MtC2 

wYc2 
RwB2 
FdA 

MsD2 

wYc2 
RwB 
FdA 
MtC2 
DaB 
XfB 
FdA 

MsD2 
FdA 

FEIURCRABSSldlm-Mlecemkr 9, 1992 

-* 
4-106 3 32 



FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 
(Continued) 

CONCENTRATION OF MANGANESE AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

QualifieP Symbol 

189 
301 
351 
370 
386 
422 
437 
451 
456 
481 
488 
521 a =  
535 
543 
581 
61 5 
61 9 
747 
766 
785 
840 
941 

1050 
1070 
1090 
1150 
1460 
1500 
4850 0 

N 

N 
N 

N 

N 

FERIRCRABSSldlnl-UDccenlbcr 9. 1992 

LInnesdolu 

61635 1759 
61689 1872 
61638 1760 
61698 1875 
61673 1833 
61656 1827 
61682 1870 
61702 1876 
61663 1829 
61708 1878 
61640 1761 
61629 1757 
61685 1871 
61711 1879 
61696 1874 
61705 1877 
61666 1831 
61644 1762 
61647 1763 
61622 1755 
61632 1758 
61659 1828 
61679 1835 
61668 1830 
61650 1764 
61677 1834 
61670 1832 
61626 1756 
61653 1826 
61692 1873 

4- 107 

ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Horse pasture 
Fadpasture 

Forest 
Horse pasture 

Forest 
Farm field 
Farm field 
Grass field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

EcE2 
XfB 

MtC2 
EcE2 
Mtc2 
MsD2 
MsD2 
RwB 
XfB 
FdA 
RwB 

wYc2 
RwB2 
XfB 

EcE2 
wyc2 

wYc2 
wYc2 
XfB 
FdA 

wYc2 
Mtc2 
DaB 

RwB2 
XeB 
FcA 
FdA 
FdA 
XeB 
FdA 

1.33 



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 4230 

CONCENTRATION OF MANGANESE AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology' Land U s e  us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

251 
301 
303 

348 
360 
364 
366 
366 
371 
387 
405 
406 

486 
486 
534 
561 
566 
583 
621 
621 
654 
667 
745 
81 2 
829 

1020 
1040 
1300 

N 

N 

+ 

+ 

+ 

N 

+ 

N 

+ 

+ 

N 

61671 1832 
61655 1826 
61690 1872 
61683 1870 
61645 1762 
61709 1878 
61630 1757 
61627 1756 
61693 1873 
61706 1877 
61639 1760 
61686 1871 
61651 1764 
61664 1829 
61703 1876 
61675 1833 
61634 1758 
61697 1874 
61678 1834 
61700 1875 
61712 1879 
61661 1828 
61657 1827 
61648 1763 
61680 1835 
61667 1831 
61636 1759 
61669 1830 
61624 1755 
61642 1761 

4-108 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Grass field 

FamJpasture 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 

Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Forest 

FdA 
XeB 
XfB 

m5d2 

FdA 
WG2 

wYc2 
FdA 
FdA 

wYc2 
Mtc2 
RwB2 
XeB 
XfB 
RwB 
MtC2 

EcE2 
FcA 

EcE2 
XfB 

MtC2 
m5d2 
XfB 
DaB 

EcE2 
RwB2 
FdA 
RwB 

WG2 

WG2 

1.3 4 FER/RCRABSS/dlm-UDecember 9, 1992 

-* 



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

4230 
CONCENTRATION OF MANGANESE AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land U s e  us scs 
(ug/g) Qualifier' Validation No. No. Map 

Qualifid Symbol 

288 
304 
338 
345 
352 
356 
358 
372 
378 
406 
420 
459 a 464 
467 
472 
483 
560 

681 
759 
931 

1750 

61 628 
61691 
61 646 
61707 
61 694 
61710 
61 676 
61 687 
61 684 
61 643 
61 681 
61 701 
61 672 
61 631 
61 658 
61 662 
61 652 
61 704 
61 649 
61 637 
61 625 

1756 
1872 
1762 
1877 
1873 
1878 
1833 
1871 
1870 
1761 
1835 
1875 
1832 
1757 
1827 
1828 
1764 

1876 
1763 
1759 
1755 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

FdA 
XfB 

wYc2 
wYc2 
FdA 
FdA 

MtC2 
RwB2 
MsD2 
RwB 
DaB 
EcE2 
FdA 

wYc2 
MsD2 
MtC2 
XeB 
RwB 
XfB 

EcE2 
FdA 

FER/RCRABSSldlm-ZIDecernber 9, 1992 

-d 

4-109 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) , 4234) 

CONCENTRATION OF MERCURY AT 0 - 6 INCHES 

Sample Boring Lithologr Land Use us  scs 

QualifieP Symbol 

Result Lab Data 
(uglg) Qwlifiez Validation No. No. Map 

0.12 u - 
0.12 u 
0.12 UN 
0.12 U' 
0.12 U' 
0.12 u 
0.12 U' 
0.12 u 
0.12 u 
0.12 u 
0.12 u 
0.12 u 
0.12 u 
0.13 U 
0.13 U 

'0.13 U 
0.13 UN 
0.13 UN 
0.13 U 
0.13 'U 
0.13 U 
0.13 U 
0.13 U 
0.13 U 
0.13 U' 
0.13 U 
0.14 UN 
0.14 UN 
0.14 U 
0.3 ' 

61668 1830 
61650 1764 
61689 1872 
61670 1832 
61666 1831 
61626 1756 
61663 1829 
61653 1826 
61679 1835 
61635 1759 
61647 1763 
61629 1757 
61632 1758 
61705 1877 
61708 1878 
61702 1876 
61692 1873 
61696 1874 
61682 1870 
61622 1755 
61640 1761 
61711 1879 
61638 1760 
61677 1834 
61659 1828 
61673 1833 
61685 1871 
61698 1875 
61644 1762 
61656 1827 

" 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
CL 
ML 

Forest 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 
Farm field 
Farm field 

Fadpasture 
Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 
Forest 

RwB2 
XeB 
XfB 
FdA 

wyc2 
FdA 
XfB 
XeB 
DaB 
EcE2 
XfB 

wYc2 
wYc2 
wYc2 
FdA 
RwB 
FdA 
EcE2 
MsD2 
FdA 
RwB 
XfB 
hMc2 
FcA 

MtC2 
MtC2 
RwB2 
EcE2 

MsD2 
wyc2 

FERIRCRABSSldlni-YDrcembcr 9, 1992 

-w 

4-1 10 ~ 1.36 



FEMP-OSBG-2 
December 9, 1992 

.TABLE 4 - 5 
(Continued) 

42310 
CONCENTRATION OF MERCURY AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 

0.1 1 @ 0.11 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.1 2 
0.12 
0.12 
0.12 0 

UN 
U' 
U 
U 
U 

UN 
U' 
UN 
U 
U 
U 
U 
U' 
U 
U 
U 
U 
U 
U 
U 

UN 
UN 
U' 
U 
U 
U 
U 
U 
U 
U 

61686 1871 
61664 1829 
61706 1877 
61683 1870 
61712 1879 
61690 1872 
61671 1832 
61693 1873 
61703 1876 
61709 1878 
61627 1756 
61669 1830 
61661 1828 
61645 1762 
61630 1757 
61648 1763 
61655 1826 
61639 1760 
61634 1758 
61636 1759 
61700 1875 
61697 1874 
61657 1827 
61642 1761 
61680 1835 
61678 1834 
61675 1833 
61651 1764 
61667 1831 
61624 1755 

-4-111 

Forest 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 
Grass field 

Forest 
Forest 

Fadpasture 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 

RwB2 
XfB 

wYc2 
m5d2 
XfB 
XfB . 
FdA 
FdA 
RwB 
FdA 
FdA 

RwB2 
MtC2 

wyc2 
wYc2 
XfB 
XeB 
MtC2 

wYc2 
EcE2 
EcE2 
EcE2 
m5d2 
RwB 
DaB 
FcA 

MtC2 
XeB 

wyc2 
FdA 

FERIRCRABSSJdlm-M)ecembcr 9.1992 

-* 
,137  



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 4 23.9 ' 

CONCENTRATION OF MERCURY AT 48 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Ouaiifier' Validation No. No. Map 

QuaiifieP Symbol 

0.1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.11 
0.1 1 
0.1 1 

0.12 
0.12 
0.12 
0.12 
0.22 
0.29 

U 
U' 
U 
U 
U 
U 
U 

UN 
U' 
U' 
U 
U 
U 
U 

UN 
U 
U 
U 
U 

UN 
N 

61643 1761 
61662 1828 
61652 1764 
61684 1870 
61681 1835 
61704 1876 
61628 1756 
61691 1872 
61658 1827 
61672 1832 
61649 1763 
61646 1762 
61637 1759 
61707 1877 
61701 1875 
61625 1755 
61676 1833 
61631 1757 
61710 1878 
61694 1873 
61687 1871 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm fEld 
Forest 

Horse pasture 
Farm field 
Farm field 

Forest 

4-1 12 

RwB 
MtC2 
XeB 

MsD2 
DaB 
RwB 
FdA 
XfB 

MsD2 
FdA 
XfB 

wyc2 
EcE2 

wYc2 
EcE2 
FdA 
Mtc2 

wYc2 
FdA 
FdA 

RwB2 

135 
FER/RCRABSS/dlm-YDecembcr 9,1992 

L t n n s c d d  



Result Lab Da 
(ug/g) Qualifier Valid; 

Quali 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 

.r 2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.9 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 
(Continued) 

4230 
CONCENTRATION OF MOLYBDENUM AT 0 - 6 INCHES 

a Sample Boring Lithologr Land Use us scs 
,tion No. No. Map 
fie? Symbol 

61679 1835 
61689 1872 
61626 1756 
61663 1829 
61670 1832 
61638 1760 
61682 1870 
61653 1826 
61702 1876 
61677 1834 
61622 1755 
61650 1764 
61647 1763 
61696 1874 
61708 1878 
61692 1873 
61668 1830 
61673 1833 
61629 1757 
61640 1761 
61666 1831 
61656 1827 
61685 1871 
61644 1762 
61659 1828 
61635 1759 
61632 1758 
61705 1877 , 
61711 1879 
61698 1875 

4-113 

ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Fadpast ure 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Forest 

Horse pasture 
Forest 
Forest ' 
Forest 
Forest 
Forest 

Grass field 
Forest 

Horse pasture 
Forest 

DaB 
XfB 
FdA 
XfB 
FdA 

MtC2 
MsD2 
XeB 
RwB 
FcA 
FdA 
XeB 
XfB 

EcE2 
FdA 
FdA 

RwB2 
MtC2 

RwB 

MsD2 
RwB2 

MtC2 
EcE2 

wyc2 

w 2  

wYc2 

wYc2 
wYc2 
XfB 
EcE2 

FERlRCRABWdlni-YDecember 9, 1992 

Lhrnecdolu 

1 3 9  



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 4238 

CONCENTRATION OF MOLYBDENUM AT 36 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

1 2  
1.6 

2 
22  
2 2  
2 2  
22  
2 2  
2 2  
2 2  
2.3 
2.3 a 2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2 -4 
2.4 
2.4 
2.4 
2.4 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
.U 
U 
U 
U 
U 
U 
U 

61655 1826 
61651 1764 
61686 1871 
61630 1757 
61664 1829 
61709 1878 
61671 1832 
61627 1756 
61690 1872 
61706 1877 
61683 1870 
61678 1834 
61697 1874 
61693 1873 
61634 1758 
61661 1828 
61712 1879 
61648 1763 
61645 1762 
61703 1876 
61700 1875 
61624 1755 
61680 1835 
61675 1833 
61667 1831 
61657 1827 
61642 1761 
61639 1760 
61636 1759 
61669 1830 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field. 

Forest 
Farm field 
Farm field 

FamJpast ure 
Farm field 
Grass field 

Forest 
Horse pasture 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 

Farm field 
Forest 
Forest 

XeB 
XeB 

RwB2 

wYc2 
XfB 
FdA 
FdA 
FdA 
XfB 

w e 2  
MsD2 
FcA 

EcE2 
FdA 

wYc2 
MtC2 
XfB 
XfB 

wYc2 
RwB 
EcE2 
FdA 
DaB 
MtC2 

w e 2  
MsD2 
RwB 
MtC2 
EcE2 
RwB2 

FEJURCRABSS/dlm-YDecctnbcr 9, 1992 

-* 
4-114 P 4: 0 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4230 
CONCENTRATION OF MOLYBDENUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

1.5 
1.6 
2 2  
2 2  
2 2  
2.2 
2 2  
2 2  
2 2  
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.5 
2.7 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

61652 1764 
61681 1835 
61658 1827 
61687 1871 
61684 1870 
61628 1756 
61691 1872 
61646 1762 
61707 1877 
61672 1832 
61649 1763 
61662 1828 
61676 1833 
61643 1761 
61637 1759 
61704 1876 
61625 1755 
61631 1757 
61710 1878 
61701 1875 
61694 1873 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Horse pasture 
Farm field 

Farm field 
Forest . 

XeB 
DaB 

MsD2 
RwB2 
MsD2 
FdA 

XfB 
wyc2 

wYc2 
FdA 
XfB 

Mtc2 
MtC2 
RwB 
EcE2 
RwB 
FdA 

wyc2 
FdA 
EcE2 
FdA 

I. 3 1 FER/RCRABSS/dlm-YDecember 9, 1992 -- 4-1 15 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 

(Continued) 

4230 
CONCENTRATION OF NICKEL AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifie+ Symbol 

4.9 
5.8 

6 
6.9 

7 
7.1 
7 2  
7 2  
7 2  
7.3 
7.6 
7.9 

@ ::: 
9 2  
9.5 
9.7 
10 

10.6 
11.6 
11.9 

12 
12 

12.3 
13.3 
17.1 
19.7 
21.5 
21.8 

U 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

FERIRCRABSS/dlrn-ZIDeeember 9, 1992 

-* 

61670 1832 
61626 1756 
61635 1759 
61682 1870 
61640 1761 
61677 1834 
61638 1760 
61647 1763 
61689 1872 
61653 1826 
61708 1878 
61698 1875 
61650 1764 
61673 1833 
61656 1827 
61692 1873 
61668 1830 
61666 1831 
61705 1877 
61622 1755 
61663 1829 
61702 1876 
61696 1874 
61659 1828 
61685 1871 
61711 1879 
61679 1835 
61632 1758 
61629 1757 
61644 1762 

4-1 16 

ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
CL 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Forest 

Farm field 
Farm field 
Farm field 

FamJpasture 
Forest 
Forest 

Horse pasture 
Farm field 
Grass field 

Horse pasture 
Forest 

FdA 
FdA 
ECE2 
MsD2 
RwB 
FcA 

MtC2 
XfB 
XfB 
XeB 
FdA 
EcE2 
XeB 
MtC2 
MsD2 
FdA 

RwB2 

wYc2 
wyc2 
FdA 
XfB 
RwB 

EcE2 
MtC2 
RwB2 
XfB 
DaB 

wyc2 

wYc2 
wyc2 

'I 

342 



FEMP-OSBG-2 
December 9, 1992 

a 
TABLE 4 - 5 
(Continued) 

CONCENTRATION OF NICKEL AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

11 
11.8 

12 
12.5 
12.6 
13.6 

14 
16.1 
16.1 
16.9 
16.9 
172 

18 
18.5 
192 
19.9 
19.9 
202 
20.6 
20.9 
222 
24.9 
25.3 
25.7 
29.8 
33.3 
36.7 
41.7 
41.8 
41.9 

FERIRCRABSS/dlm-YDecember 9.1992 

61671 1832 
61655 1826 
61706 1877 
61630 1757 
61686 1871 
61627 1756 
61690 1872 
61709 1878 
61651 1764 
61639 1760 
61645 1762 
61683 1870 
61664 1829 
61634 1758 
61712 1879 
61693 1873 
61703 1876 
61648 1763 
61678 1834 
61661 1828 
61697 1874 
61680 1835 
61700 1875 
61669 1830 
61667 1831 
61624 1755 
61675 1833 
61642 1761 
61657 1827 
61636 1759 

4-117 

Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Grass field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Fadpasture 

Farm field 
Forest 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 
Forest 
Forest 

FdA 
XeB 

wYc2 
wYc2 
RwB2 
FdA 
XfB 
FdA 
XeB 
MtC2 

wYc2 
MsD2 
XfB 

wYc2 
XfB 
FdA 
RwB 
XfB 
FcA 

MtC2 

EcE2 
DaB 
EcE2 
RwB2 

FdA 
MtC2 
RwB 
MsD2 
EcE2 

wYc2 

1.4.3 



FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Continued) 

CONCENTRATION OF NICKEL AT 48 -54 INCHES 4230 
Result Lab Data Sample Boring Lithologv Land Use us scs 
(uglg) Qualifier" Validation No. No. Map 

Qualifiee Symbol 

8.5 B 
10.2 
10.5 
12.3 
13.4 
13.5 
15.3 
15.3 
15.9 
16.3 
16.3 
17.4 
17.5 
18.1 
182 
19.6 
20.7 
23.5 
24.9 
26.4 
32.4 

61691 1872 
61681 1835 
61628 1756 
61687 1871 
61672 1832 
61652 1764 
61694 1873 
61707 1877 
61646 1762 
61676 1833 
61710 1878 
61662 1828 
61658 1827 
61684 1870 
61704 1876 
61701 1875 
61643 1761 
61649 1763 
61631 1757 
61637 1759 
61625 1755 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 

XfB 
DaB 
FdA 

RwB2 
FdA 
XeB . 
FdA 

wyc2 

wYc2 
MtC2 
FdA 

MtC2 
MsD2 
MsD2 
RwB 
EcE2 
RwB 
XfB 

wYc2 
EcE2 
FdA 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4230 
CONCENTRATION OF POTASSIUM AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land U s e  us scs 
(ug/g) QualifieP Validation No. No. Map 

QualifieP Symbol 

260 
374 
484 
507 
51 8 
528 
547 
557 
560 
561 
569 
573 

649 
676 
732 
746 
781 
799 
81 6 
872 
902 
996 

1020 
1 070 
1130 
1170 
1220 
1590 

U 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

61692 1873 
61670 1832 
61682 1870 
61663 1829 
61640 1761 
61677 1834 
61647 1763 
61708 1878 
61689 1872 
61673 1833 
61650 1764 
61626 1756 
61653 1826 
61698 1875 
61696 1874 
61685 1871 
61668 1830 
61638 1760 
61656 1827 
61635 1759 
6’666 1831 
61705 1877 
61702 1876 
61644 1762 
61659 1828 
61711 1879 
61629 1757 
61622 1755 
61679 1835 
61632 1758 

4-119 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
CL 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Famlpasture 

Forest 
Forest 

Farm field 
Forest 
Forest 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 

Horse pasture 
Horse pasture 

Farm field 
Farm field 
Grass field 

FdA 
FdA 

m5d2 
XfB 
RwB 
FcA 
XfB 
FdA 
XfB 

MtC2 
XeB 
FdA 
XeB 
EcE2 
EcE2 
RwB2 
RwB2 
MtC2 
m5d2 
EcE2 

wYc2 
wYc2 

wYc2 
MtC2 
XfB 

wYc2 
FdA 
DaB 

RwB 

wYc2 

145 
FER/RCRABSS/dlni-Z/Deccmbcr 9, 1992 

Lbmecd* 



FEMP-OSBG-2 
December 9. 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF POTASSIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) QulifieP Validation No. No. Map 

Qua1ifiel.b Symbol 

349 
528 
540 
566 
587 
596 
641 
652 
730 
743 
761 
764 0 796 
804 
826 
a42 
908 

1090 
1150 
1160 
1160 
1180 
1210 
1240 
1310 
1560 
1740 
1930 
1950 

B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

FERlRCRABSSdlrn-YDecernber 9,. 1992 

-wk3 

61690 1872 
61655 1826 
61706 1877 
61671 1832 
61678 1834 
61693 1873 
61675 1833 
61686 1871 
61651 1764 
61683 1870 
61669 1830 
61680 1835 
61627 1756 
61664 1829 
61709 1878 
61645 1762 
61661 1828 
61630 1757 
61636 1759 
61657 1827 
61639 1760 
61642 1761 
61667 1831 
61703 1876 
61648 1763 
61624 1755 
61712 1879 
61634 1758 
61697 1874 

61700 1875 

4- 120 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 

Horse pasture 
Grass field 

Fadpasture 

Forest 

XfB 
XeB 

wYc2 
FdA 
FcA 
FdA 

MtC2 

RwB2 
XeB 

m5d2 
RwB2 
DaB 
FdA 
XfB 
FdA 

wyc2 
MtC2 

wY= 
EcE2 
m5d2 
MtC2 
RwB 

wYc2 
RwB 
XfB 
FdA 
XfB 

wYc2 
EcE2 

EcE2 

1.4 6 



FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 
(Continued) 4:',>31) . " 

CONCENTRATION OF POTASSIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifid Symbol 

340 
589 
608 
697 
723 
753 
802 
808 
81 1 
840 
942 

1010 

0 
1250 
1430 
1 470 
1520 
1840 

21 20 
21 80 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
6 

61681 1835 
61691 1872 
61694 1873 
61676 1833 
61684 1870 
61628 1756 
61672 1832 
61687 1871 
61707 1877 
61646 1762 
61662 1828 
61658 1827 
61643 1761 
61652 1764 
61710 1878 
61625 1755 
61637 1759 
61704 1876 
61649 1763 
61701 1875 
61631 1757 

FEJWiCRADSS/dlm-Z/Decembcr 9. 1992 4-121 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Horse pasture 

DaB 
XfB 
FdA 

MtC2 
MsD2 
FdA 
FdA 

RwB2 

wYc2 
wYc2 
MtC2 
MsD2 
RwB 
XeB 
FdA 
FdA 
EcE2 
RwB 
XfB 

EcE2 

wYc2 
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TABLE4-5 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

4999 .. . 
CONCENTRATION OF SELENIUM AT 0 - 6  INCHES 

Data Sample Boring Lithologr Land Use us scs 

QualifieP Symbol 

Result Lab 
(uglg) Qualifier Validation No. No. Map 

0.36 UN 
0.48 UN 
0.72 U W  
0.72 BWN 
0.73 U 
0.73 U 
0.73 U 
0.74 U 
0.74 U W  
0.74 . U 
0.74 U 
0.75 U 
0.75 UN 
0.76 U 
0.76 U 
0.77 uw 
0.77 u 
0.78 U W  
0.78 U 
0.78 U 
0.79 U 
0.79 U 
0.79 U W  
0.8 UN 
0.8 UN 
0.8 UN 

0.81 U 
0.81 U 
0.81 U 

61692 1873 
61689 1872 
61679 1835 
61685 1871 
61650 1764 
61647 1763 
61626 1756 
61663 1829 
61677 1834 
61638 1760 
61670 1832 
61682 1870 
61702 1876 
61622 1755 
61653 1826 
61656 1827 
61629 1757 
61668 1830 
61632 1758 
61666 1831 
61673 1833 
61659 1828 
61640 1761 
61708 1878 
61705 1877 
61711 1879 
61696 1874 
61644 1762 
61635 1759 
61698 1875 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Grass field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 
Forest 

Horse pasture 
FamJpasture 

Forest 
Forest 
Forest 

FdA 
XfB 
DaB 

RwB2 
XeB 
XfB 
FdA 
XfB 
FcA 

MtC2 
FdA 

MsD2 
RwB 
FdA 
XeB 

MsD2 

RwB2 
wyc2 

wyc2 

wYc2 
MtC2 
MtC2 
RwB 
FdA 

WyCP 
XfB 

EcE2 

EcE2 
EcE2 

wYc2 

1 4 8  FERIRCRABSSldlrn-ZIDecember 9, 1992 
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December 9, 1992 

TABLE405 
(Continued) 

4230 
CONCENTRATION OF SELENIUM AT 36 -42 INCHES 

Result Lab Data Sample Boring Llthologr Land Use us scs 
(uglg) Qualifier' Validation No. No. Map 

Qualifie+ Symbol 

0.3 UN UJ 61690 1872 SCISM Farm field XfB 

0.35 UW - 61655 1826 sc Farm field XeB 

0.36 UW - 61651 1764 ML Farm field XeB 

0.4 UWN UJ 61686 1871 SWSC Forest RwB2 

0.45 UWN UJ 61693 1873 CLrn Farm field FdA 
0.65 UWN UJ 61706 1877 sw Forest wYc2 
0.65 UW - 61664 1829 M L O  Farm field XfB 

0.66 UN UJ 61709 1878 MLO Farm field FdA 
0.66 
0.66 
0.67 
0.67 
0.67 
0.68 

0.68 
0.69 

uw 
U 

uw 
uw 
U 

UWN 
uw 
U 

UJ 61671 1832 
- 61627 1756 
- 61661 1828 

UJ 61683 1870 
- 61645 1762 

UJ 61703 1876 
UJ 61630 1757 
- 61634 1758 

Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Horse pasture 
Grass field 

0.69 UWN UJ 61712 1879 C L O  Horse pasture XfB 
0.69 U - 61697 1874 C L O  FamJpasture EcE2 

- Farm field XfB 0.7 UW 61648 1763 MLrn 
0.71 UW UJ 61700 1875 C L O  Forest EcE2 

- Farm field FdA 0.71 U 61624 1755 C L O  
0.71 U UJ 61680 1835 ML Farm field DaB 
0.71 U UJ 61678 1834 C L O  Farm field FcA 

- Forest MtC2 0.71 U 61675 1833 CLrn - Forest MsD2 0.71 U 61657 1827 CLrn - Farm field MtC2 0.71 UW 61639 1760 MLrn 
0.71 U - 61669 1830 ML Forest RwB2 

0.72 U 61667 1831 C L O  Horse pasture wyc2 
- Forest RwB 0.72 U 61642 1761 C L O  
- Forest EcE2 0.73 U 61636 1759 CLrn 

- 

1.4 9 FER/RCRABSYdlrn-M)ccernbcr 9,1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE405 
(Cont hued) 

4230 
CONCENTRATION OF SELENIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Qua1ifiel.b Symbol 

0.25 U UJ 61681 1835 CL & SP Farm field DaB 
0.44 UWN UJ 61687 1871 MLO Forest RwB2 
0.45 UN UJ 61694 1873 SM Farm field FdA 
0.45 UN UJ 61691 1872 SCISM Farm field XfB 

0.47 U W  
0.48 U W  
0.65 UN 
0.66 u 
0.66 UN 
0.66 U 
0.67 UW 
0.67 U 
0.67 U W  
0.67 U 
0.68 U 
0.68 U W  
0.68 u 
0.7 U 

0.71 U 
0.71 UN 
0.73 U W  

- 
UJ 
UJ 
- 
UJ 

- 
UJ 
UJ 

61652 1764 
61631 1757 
61707 1877 
61684 1870 
61704 1876 
61646 1762 
61662 1828 
61628 1756 
61672 1832 
61658 1827 
61676 1833 
61649 1763 
61643 1761 
61637 1759 
61625 1755 
61710 1878 
61701 1875 

Farm field 
Horse pasture 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 

XeB 

wYc2 
wYc2 
MsD2 
RwB 

wYc2 
MtC2 
FdA 
FdA 

MsD2 
MtC2 
XfB 
RwB 
EcE2 
FdA 
FdA 
EcE2 
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TABLE495 
(Continued) 

4230 

Sample Boring Lithology' Land Use us scs 

QualifieP Symbol 

CONCENTRATION OF SILICON AT 0 6 INCHES 

Result Lab Data 
(ug/g) Qualifier Validation No. No. Map 

15.1 
480 
727 
787 
854 
865 
891 
908 
91 8 
927 
933 
998 0 1050 

1060 
1060 
1110 
1140 
1190 
1210 
1210 
1290 
1310 
1360 
1370 
1440 

1480 
1500 
1510 
1590 
2230 

N' 
N' 
EN 
N' 
N' 
N' 
EN 
N' 
N 
N' 
EN 

EN 

EN 
N' 
N 
N' 
N' 
N 
N 

N' 
N 
N' 
N' 
N 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
- 
- 
J 
J 
J 
J 
J 
J 
J 
- 
- 
J 
J 
J 
J 
J 

61666 1831 
61677 1834 
61663 1829 
61685 1871 
61670 1832 
61682 1870 
61656 1827 
61692 1873 
61659 1828 
61626 1756 
61673 1833 
61698 1875 
61668 1830 
61696 1874 
61705 1877 
61702 1876 
61689 1872 
61679 1835 
61635 1759 
61640 1761 
61644 1762 
61629 1757 
61638 1760 
61711 1879 
61708 1878 
61650 1764 
61622 1755 
61653 1826 
61647 1763 
61632 1758 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
CL 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 

Fadpasture 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field . 
Grass field 

wYc2 
FcA 
XfB 

RwB2 \ 

FdA 
MsD2 . 
MsD2 
FdA 

MtC2 
FdA 

MtC2 
EcE2 
RWS2 
EcE2 

wYc2 
RwB 
XfB 
Da6 
EcE2 
RwB 

wYc2 
wYc2 
MtC2 
XfB 
FdA 
XeB 
FdA 
XeB 
XfB 

wYc2 

FERIRCRABSS/dlm-M)ecember 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 

a (Continued) 

CONCENTRATION OF SILICON AT 36 - 42 INCHES 4230 
Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) QualifieT Validation No. No. Map 

QualifieP Symbol 

449 
582 
630 
659 
699 
71 3 
723 
755 
784 
795 
942 
961 

986 
993 
997 

1020 
1 080 
1 080 
1 080 
1140 
1160 
1180 
1260 
1260 
1300 
1 300 
1420 
1540 

N' J 
EN J 
EN J 
N' J 
N' J 
N' J 
N' J 
EN J 
N' J 

- 
N' J 
N' J 
N' J 
N J 

- 
N J 
N J 
N J 

J 
N' J 

J 
N' J 
EN J 
EN J 

- 
- 

N' J 
N J 
N' J 
N J 

61675 1833 
61690 1872 
61686 1871 
61671 1832 
61661 1828 
61678 1834 
61655 1826 
61693 1873 
61645 1762 
61706 1877 
61664 1829 
61651 1764 
61683 1870 
61630 1757 
61709 1878 
61634 1758 
61627 1756 
61639 1760 
61667 1831 
61657 1827 
61669 1830 
61680 1835 
61700 1875 
61697 1874 
61703 1876 
61712 1879 
61642 1761 
61636 1759 
61648 1763 
61624 1755 

4-126 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Grass field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Forest 

FamJpasture 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Farm field 

MtC2 
XfB 

RwB2 
FdA 

Mtc2 
FcA 
XeB 
FdA 

wYc2 
wYc2 
XfB 
XeB 

MsD2 

w s 2  
FdA 

wYc2 
FdA 
MtC2 

wYc2 
MsD2 
RwB2 
DaB 
EcE2 
EcE2 
RwB 
XfB 
RwB 
EcE2 
XfB 
FdA 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

CONCENTRATION OF SIUCON AT 48 - 54 INCHES 4230 
Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

Quatifie+ Symbol 

467 
539 
547 
576 
651 
722 
742 
742 
775 
794 
846 
864 

1 080 
1270 
1 380 
1470 
1490 
1540 
1850 

N' 
EN 
EN 
N' 
N' 
EN 
N' 
N 
N' 
N' 
N' 

N' 

N' 
N 
N 
N 
N' 

EN 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
- 
J 
- 
J 
J 
J 
J 
J 
- 
J 

61681 1835 
61694 1873 
61691 1872 
61684 1870 
61646 1762 
61687 1871 
61658 1827 
61628 1756 
61662 1828 
61672 1832 
61643 1761 
61707 1877 
61652 1764 
61704 1876 
61676 1833 
61631 1757 
61625 1755 
61637 1759 
61649 1763 
61710 1878 
61701 1875 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Forest 

Farm field 
Farm field 

Forest 

Da0 
FdA 
XfB 

MsD2 

wyc2 
RwB2 
MsD2 
FdA 

MtC2 
F ~ A  
RwB 

w e 2  
XeB 
RwB 
MtC2 

wvc2 
FdA 
EcE2 
XfB 
FdA 
EcE2 

FJ3URCRABSSldlnl-YIkcembcr 9, 1992 
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December 9. 1992 
TABLE 4 - 5 
(Continued) 

4230 CONCENTRATION OF SILVER AT 0 - 6 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(ug/g) Qualifier Validation No. No. Map 

QualifieP Symbol 

2.4 
2.4 
2 -4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 0 2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

U 
U 
U 
U ’  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
- 
- 
- 
- 
UJ 
UJ 
- 
- 
- 
UJ 
UJ 
- 

UJ 
UJ 
- 
- 

UJ 
UJ 
- 
UJ 
- 
UJ 
- 
UJ 
- 

61679 1835 
61689 1872 
61626 1756 
61663 1829 
61670 1832 
61638 1760 
61682 1870 
61653 1826 
61702 1876 
61677 1834 
61622 1755 
61650 1764 
61647 1763 
61696 1874 
61708 1878 
61692 1873 
61668 1830 
61673 1833 
61629 1757 
61640 1761 
61666 1831 
61656 1827 
61685 1871 
61644 1762 
61659 1828 
61635 1759 
61632 1758 
61705 1877 
61711 1879 
61698 1875 

0 

4-128 

ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Farm/past ure 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Forest 

Horse pasture 
Forest 
Forest 
Forest 
Forest 
Forest 

Grass field 
Forest 

Horse pasture 
Forest 

DaB 
XfB 
FdA 
XfB 
FdA 
MtC2 
MsD2 
XeB 
RwB 
FcA 
FdA 
XeB 
XfB 

EcE2 
FdA 
FdA 

RwB2 
MtC2 

RwB 

MsD2 
RwB2 

MtC2 
EcE2 

wYc2 

wYc2 

wYc2 

wYc2 
wyc2 

XfB 
EcE2 

154 



TABLE4-5 
(Continued) 

FEMP-OSBG-2 
December 9. 1992 

Q30 CONCENTRATION OF SILVER AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithologr Land U s e  us scs 
(ug(g) Qualifier Validation No. No. Map 

Qualifiee Symbol 

2.3 a 2.3 
2.3 

i 

FER/RCRABSS/dlrn-ZIDecembrr 9,1991 

Mmgadru 

12 
1.6 

2 
2 2  
2 2  
2 2  
2 2  
2 2  
2.2 
2 2  
2 -3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
- 
- 
UJ 
- 
UJ 
UJ 
UJ 
UJ 
- 
- 
- 
- 
UJ 
UJ 
UJ 
- 
UJ 
- 
- 
- 
- 

61655 1826 
61651 1764 
61686 1871 
61630 1757 
61664 1829 
61709 1878 
61671 1832 
61627 1756 
61690 1872 
61706 1877 
61683 1870 
61678 1834 
61697 1874 
61693 1873 
61634 1758 
61661 1828 
61712 1879 
61648 1763 
61645 1762 
61703 1876 
61700 1875 
61624 1755 
61680 1835 
61675 1833 
61667 1831 
61657 1827 
61642 1761 
61639 1760 
61636 1759 
61669 1830 

4- 129 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm fieid 
Farm field 

FamJpasture 
Farm field 
Grass field 

Forest 
Horse pasture 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 

Farm field 
Forest 
Forest 

XeB 
XeB 

RwB2 

wYc2 
XfB 
FdA 
FdA 
FdA 
XfB 

wyc2 
MsD2 
FcA 
EcE2 
FdA 

wYc2 
MtC2 
XfB 
XfB 

wyc2 
RwB 
EcE2 
FdA 
DaB 
MtC2 

wYc2 
MsD2 
RwB 
MtC2 
EcE2 
RwB2 

1.55 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
' (Continued) 

4230 CONCENTRATION OF SILVER AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

1.5 U - 61652 1764 SMISC Farm field XeB 

1.6 U UJ 61681 1835 CL 8l SP Farm field DaB 
- Farm field MsD2 2 2  u 61684 1870 C L O  

2.2 u UJ 61687 1871 MLO Forest RwB2 
2.2 u UJ 61628 1756 M L O  Farm field FdA 
2.2 u - 61646 1762 MLO Forest wyc2 
2.2 u UJ 61658 1827 sc Forest MsD2 
2.2 u UJ 61691 1872 SCfSM Farm field XfB 
2 2  u - 61707 1877 sw Forest wyc2 

2.3 U 61704 1876 C L O  

/ 

2.3 U UJ 61676 1833 C L O  Forest MtC2 
- Farm field RwB 

2.3 U UJ 61662 1828 SMISC Forest MtC2 9 2.3 U UJ 61672 1832 SM Farm field FdA 
- Farm field XfB 2.3 U 61649 1763 C L O  

2.3 U 61643 1761 sc Forest RwB 
2.3 U - 61637 1759 SM Forest EcE2 
2.3 U UJ 61694 1873 SM Farm field FdA 
2.4 U UJ 61625 1755 C L O  Farm field FdA 
2.4 U UJ 61631 1757 MLO Horse pasture wYc2 
2.4 U UJ 61710 1878 C L O  Farm field FdA 
2.5 U - 61701 1875 SCfSM Forest ECE2 

4- 130 FERIRCRADSS/dlm-2JDecemher 9,1992 

-* 
1.56 



FEMP-OSBG-2 
December 9, 1992 

TABLE495 
(Continued) 

CONCENTRATION OF SODIUM AT 0 6 INCHES 4230 
Result Lab Data Sample Boring Lithology Land U s e  us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

33.8 
34.1 
34.5 
35.3 
35.5 
36.7 
38.6 
40.3 
40.5 
41.4 
42.7 
43.5 
45.6 
472 
53.9 

24.9 
26 

26.8 
26.9 
27.1 
28.2 
28.6 
28.8 
30.7 
30.7 
31.8 

33 

@ 33.4 
33.7 

FERIRCRABSSldlm-ZJDecembcr 9, 1992 

-* 

U 
U 
U 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

61682 1870 
61673 1833 
61635 1759 
61689 1872 
61668 1830 
61647 1763 
61670 1832 
61677 1834 
61663 1829 
61650 1764 
61640 1761 
61638 1760 
61666 1831 
61626 1756 
61653 1826 
61659 1828 
61698 1875 
61692 1873 
61656 1827 
61708 1878 
61685 1871 
61702 1876 
61622 1755 
61679 1835 
61644 1762 
61705 1877 
61629 1757 
61696 1874 
61711 1879 
61632 1758 

4-131 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
CL 
ML 
ML 
ML 

Farm field 
Forest 
Forest 

Farm field 
, Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
FamJpasture 
Horse pasture 

Grass field 

MsD2 
MtC2 
EcE2 
XfB 

RwB2 
Xf B 
FdA 
FcA 
XfB 
XeB 
RwB 
MtC2 
wyc2 
FdA 
XeB 
MtC2 
EcE2 
FdA 

MsD2 
FdA 

RwB2 
RwB 
FdA 
DaB 

wyc2 

wYc2 
wYc2 
EcE2 
XfB 

WG2 

I 5 7  



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4230 
CONCENTRATION OF SODIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiefi Symbol 

53.8 
54.1 
64.3 
80.4 
81 2 
89.6 
97.1 
99.3 
102 
103 

104 
106 

108 
111 
115 
117 
131 
133 
138 
143 
146 
150 
150 
161 
189 
259 
285 
305 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

61 642 
61675 
61 669 
61 657 
61 636 
61680 
61 655 
61 639 
61 630 
61 671 
61 627 
61 709 
61 686 
61 683 
61 645 
61 690 
61 651 
61 664 
61 678 
61 693 
61 624 
61 661 
61 706 
61 667 
61 703 
61 648 
61 697 
61712 
61 634 
61 700 

1761 
1833 
1830 
1827 
1759 
1835 
1826 
1760 
1757 
1832 
1756 
1878 
1871 
1870 
1762 
1872 
1764 
1829 
1834 
1873 
1755 
1828 
1877 
1831 
1876 
1763 
1874 
1879 
1758 
1875 

Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Farm field 
Farm field 

Farmlpasture 
Horse pasture 

Grass field 
Forest 

RwB 
MtC2 
RwB2 
MsD2 
EcE2 
DaB . 
XeB 
MtC2 

wYc2 
FdA 
FdA 
FdA 

RwB2 
MsD2 

wYc2 
XfB 
XeB 
XfB 
FcA 
FdA 
FdA 
Mtc2 

wYc2 
wYc2 
RwB 
XfB 

EcE2 
XfB 

wYc2 
EcE2 

FEJURCRABSYdln1-M)ccembcr 9. 1992 4-132 1.5 8 



FEMP-OSBG-2 
December 9, 1992 

TABLE4-5 
(Continued) 

CONCENTRATION OF SODIUM AT 48 - 54 INCHES 
4230 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

Quallfiee Symbol 

90.4 . B 
96.7 
982 
1 07 
1 07 
108 
110 
112 
112 
117 
129 
129 

134 
135 
140 
141 
175 
199 
345 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

61631 1757 
61637 1759 
61643 1761 
61658 1827 
61687 1871 
61628 1756 
61646 1762 
61676 1833 
61652 1764 
61684 1870 
61691 1872 
61672 1832 
61710 1878 
61662 1828 
61694 1873 
61707 1877 
61625 1755 
61681 1835 
61704 1876 
61649 1763 
61701 1875 

Horse pasture 
Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 

wyc2 
EcE2 
RwB 
MsD2 
RwB2 
FdA 

wYc2 
MtC2 
XeB 

MsD2 
XfB 
FdA 
FdA 

MtC2 
FdA 

wYc2 
FdA 
DaB 
RwB 
XfB 

EcE2 

FERlRCRABSSldlm-YDecember 9. 1992 4-133 
L '59 1. 



TABLE4-5 
(Continued) 

FEMP-OSBG-2 
December 9, 1992 

CONCENTRATION OF THALLIUM AT 0 - 6 INCHES 

Resuit Lab Data Sample Boring Lithology' Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QUdifkfl Symbol 

0.51 
0.52 
0.52 
0.52 
0.52 
0.52 
0.53 
0.53 
O S 3  
0.53 
0.54 
0.54 
0.54 
0.54 
0.58 

0.36 
0.48 
0.48 
0.49 
0.49 
0.49 
0.49 
0.49 
0.5 
0.5 
0.5 
0.5 
0.5 

0.51 

FER/RCRABSS/dlm-YDerember 9, 1992 

Lhmeadw 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

61692 1873 
61689 1872 
61679 1835 
61650 1764 
61670 1832 
61626 1756 
61677 1834 
61647 1763 
61663 1829 
61682 1870 
61622 1755 
61638 1760 
61702 1876 
61653 1826 
61629 1757 
61673 1833 
61668 1830 
61640 1761 
61666 1831 
61632 1758 
61708 1878 
61705 1877 
61711 1879 
61659 1828 
61696 1874 
61685 1871 
61644 1762 
61635 1759 
61656 1827 
61698 1875 

4-134 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Horse pasture 
Grass field 
Farm field 

Forest 
Horse pasture 

Forest 
Fadpasture 

Forest 
Forest 
Forest 
Forest 
Forest 

FdA 
XfB 
DaB 
XeB 
FdA 
FdA 
FcA 
XfB 
XfB 

MsD2 
FdA 
Mtc2 
RwB 
XeB 

wYc2 
MtC2 
RwB2 . 
RwB 

wYc2 
wyc2 

wYc2 
XfB 
Mtc2 
EcE2 
RwB2 
wyc2 
EcE2 
MsD2 
EcE2 

FdA 

1 6 0  



FEMP-OSBG-2 
December 9.1992 

TABLE405 
(Continued) 4 2 3.6) 

CONCENTRATION OF THALLIUM AT 36 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

0.24 
0.24 
0.3 
0.4 

0.43 
0.44 
0.44 

0.44 
0.44 
0.45 
0.45 
0.45 
0.45 
0.45 
0.46 
0.46 
0.46 
0.47 
0.47 
0.47 
0.47 
0.47 
0.48 
0.48 
0.48 
0.48 
0.49 
0.49 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
B 
B 

61651 1764 
61655 1826 
61690 1872 
61686 1871 
61664 1829 
61671 1832 
61627 1756 
61661 1828 
61706 1877 
61693 1873 
61683 1870 
61645 1762 
61703 1876 
61630 1757 
61712 1879 
61697 1874 
61634 1758 
61680 1835 
61624 1755 
61648 1763 
61669 1830 
61678 1834 
61667 1831 
61675 1833 
61700 1875 
61642 1761 
61639 1760 
61636 1759 
61709 1878 
61657 1827 

4-135 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Horse pasture 
Fadpasture 
Grass field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

XeB 
XeB 
XfB 

RwB2 
XfB 
FdA 
FdA 

MtC2 

wYc2 
FdA 

MsD2 

RwB 
wYc2 

wYc2 
XfB 

EcE2 

DaB 
FdA 
XfB 

RwB2 
FcA 

wYc2 

wYc2 
MtC2 
EcE2 
RwB 
MtC2 
EcE2 
FdA 

MsD2 

FERIRCRABSSIdlni-UDccember 9. 1992 

-* 1.6'1. 



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 5 
(Continued) 

4 236)' 
CONCENTRATION OF THALLIUM AT 48 - 52 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(ug(g) Qualifier Validation No. No. Map 

QualifieP Symbol 

0.17 U 

0.31 UW 
0.32 UW 
0.44 u 
0.44 u 
0.44 u 
0.44 u 
0.44 u 
0.44 u 

61681 1835 
61652 1764 
61631 1757 
61687 1871 
61684 1870 
61662 1828 
61646 1762 
61704 1876 
61707 1877 

Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

DaB 
XeB 

wYc2 
RwB2 
MsD2 
MtC2 

RwB 
wYc2 

wYc2 
- Farm field XfB 0.45 U 61691 1872 SCISM 

0.45 U 
0.45 U . 
0.45 u 
0.45 U 
0.45 UW 
0.45 U 
0.46 U 
0.47 U 
0.47 U 
0.48 u 
0.48 u 

61658 1827 
61676 1833 
61628 1756 
61672 1832 
61643 1761 
61694 1873 
61649 1763 
61710 1878 
61637 1759 
61701 1875 
61625 1755 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 

MsD2 
MtC2 
FdA 
FdA 
RwB 
FdA 
XfB 
FdA 
EcE2 
EcE2 
FdA 

FER/RCRABSS/dlm-UDccen~ber 9. 1992 

-* 
4-136 



TABLE4-5 
(Continued) 

FEMP-OSBG-2 
December 9, 1992 

CONCENTRATION OF VANADIUM AT 0 - 6 INCHES 4230 
Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

11.3 B 
13 

13.7 
14.1 
14.6 
15.7 
16.7 
16.9 
17.4 
17.6 
17.7 
17.8 8 17.8 
17.9 
18.6 
19.8 
19.9 
21.3 
22.1 
22.5 
23.6 
24.4 
24.9 
25.5 
25.6 
262 
26.5 
28.1 - 
28.4 - 

- 32.7 a 

61685 1871 
61689 1872 
61635 1759 
61673 1833 
61640 1761 
61656 1827 
61668 1830 
61698 1875 
61644 1762 
61659 1828 
61670 1832 
61647 1763 
61708 1878 
61682 1870 
61705 1877 
61663 1829 
61666 1831 
61638 1760 
61679 1835 
61692 1873 
61650 1764 
61677 1834 
61629 1757 
61653 1826 
61622 1755 
61702 1876 
61626 1756 
61696 1874 
61632 1758 
61711 1879 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

Forest 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 

Fadpasture 
Grass field 

Horse pasture 

RwB2 
XfB 

EcE2 
MtC2 
RwB 
MsD2 
RwB2 
ECE2 

wYc2 
MtC2 
FdA 
XtB 
FdA 

MsD2 
wyc2 

wyc2 
MtC2 
DaB 
FdA 
XeB 
FcA 

XeB 
FdA 
RwB 
FdA 
EcE2 

XfB 

wYc2 

wYc2 
XfB 

FERIRCRABSSldlm-YDeccmber 9. 1992 4-137 



TABLE405 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

4230 
CONCENTRATION OF VANADIUM AT 36 - 42 INCHES 

Result Lab Data Sample Boring Lithology Land Use us scs 
(uglg) QualifieP Validation No. No. Map 

Qualifiee Symbol 

8.7 
8.7 
9.1 

11.1 
11.5 
11.7 
11.8 
11.9 
13.1 
13.6 
13.7 
13.8 

15 
15.2 
18.5 
19.8 
23.1 
23.8 
25.5 
25.6 
26.7 
272 
29.3 
32.5 
34.7 
372 
37.8 
44.5 

61690 1872 
61686 1871 
61671 1832 
61683 1870 
61664 1829 
61627 1756 
61693 1873 
61630 1757 
61655 1826 
61634 1758 
61651 1764 
61648 1763 
61645 1762 
61639 1760 
61678 1834 
61661 1828 
61667 1831 
61680 1835 
61675 1833 
61669 1830 
61642 1761 
61636 1759 
61657 1827 
61624 1755 
61706 1877 
61709 1878 
61703 1876 
61697 1874 
61712 1879 
61700 1875 

FERIRCRAElSSldlm-YDccemkr 9, 1992 -- 4-138 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Farm field 
Grass field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Fardpasture 
Horse pasture 

Forest 

XfB 
RwB2 
FdA 

MsD2 
XfB 
FdA 
FdA 

wYc2 

wYc2 

XeB. 

XeB 
XfB 

wYc2 
MtC2 
FcA 

MtC2 

wYc2 
DaB 
MtC2 
RwB2 
RwB 
EcE2 
MsD2 
FdA 

wYc2 
FdA 
RwB 
EcE2 
XfB 

EcE2 

I 

1.64 



FEMP-OSBG-2 
December 9. 1992 

TABLE 4 - 5 
(Contlnued) 

$230 
CONCENTRATION OF VANADIUM AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land U s e  us scs 
(uglg) Qualifier Validation No. No. Map 

Qualifiee Symbol 

8.4 
8.8 

10.4 
10.6 
10.6 
11.4 
11.7 

12 
12.7 
13.1 
13.3 
13.6 

15.3 
17.1 
24.1 
27.4 
28.5 
33.5 
37.1 
402 

61691 1872 
61681 1835 
61628 1756 
61684 1870 
61687 1871 
61672 1832 
61646 1762 
61694 1873 
61662 1828 
61652 1764 
61649 1763 
61676 1833 
61643 1761 
61658 1827 
61631 1757 
61625 1755 
61707 1877 
61637 1759 
61710 1878 
61704 1876 
61701 1875 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 

XfB 
DaB 
FdA 

MsD2 
RwB2 
FdA 

wYc2 
FdA 

MtC2 
XeB 
XfB 

MtC2 
RwB 
MsD2 

wY= 
FdA 

wY= 
EcE2 
FdA 
RwB 
EcE2 

4-139 FERlRCRABS~dlni-UDecemhrr 0. 1992 
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TABLE405 
(Cont Inued) 

FEMP-OSBG-2 
December 9, 1992 

4230.  
CONCENTRATION OF ZINC AT 0 - 6 INCHES 

Result Lab Data Sample Boring Llthologr Land Use us scs 
(uglg) OualIfieP Validation No. No. Map 

Quallfid Symbol 

29.4 
29.7 
29.9 

30 
31.5 
31.8 
32.5 
32.7 
32.9 
34.5 
352 
35.3 

@ 35.7 
36.6 
38.6 - 

a 

392 
39.8 

40 
40.5 
41.7 
42.9 
43.9 
49.4 
50.1 
50.3 
51.6 
562 
58.5 
65.8 

70 

61626 1756 
61670 1832 
61682 1870 
61692 1873 
61677 1834 
61689 1872 
61647 1763 
61653 1826 
61650 1764 
61673 1833 
61663 1829 
61638 1760 
61668 1830 
61635 1759 
61698 1875 
61696 1874 
61666 1831 
61656 1827 
61640 1761 
61644 1762 
61622 1755 
61702 1876 
61705 1877 
61659 1828 
61708 1878 
61685 1871 
61632 1758 
61711 1879 
61679 1835 
61629 1757 

4- 140 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
.CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

FamJpast ure 
Horse pasture 

Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Grass field 
Horse pasture 

Farm field 
Horse pasture 

FdA 
FdA 

MsD2 
FdA 
FcA 
XfB 
XfB 
XeB 
XeB 
MtC2 
XfB 

ME2 
RwB2 
EcE2 
EcE2 
EcE2 

wYc2 
MsD2 
RwB 

wYc2 
FdA 
RwB 

wYc2 
MtC2 
FdA 

RwB2 

wYc2 
XfB 
DaB 

wYc2 

FER/RCRAnSYdlni-UDeccmher 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 . 

TABLE405 
(Continued) 

/ CONCENTRATION OF ZINC AT 36 42 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Quallfiez Validation No. No. Map 

QualifieP Symbol 

a 

27.3 
35.7 
35.8 
36.7 
36.8 
37.9 
38.5 
38.8 

40 
40.2 
41.4 

42 
422 
44.7 
47.8 - 
48.2 - 
48.8 - 
48.8 - 
50.7 - 
51.3 - 
53.9 - 
61.5 - 
63.9 - 
64.1 - 
68.1 - 
68.9 - 
69.4 - 

82 - 
83.1 - 

- 

61671 1832 
61627 1756 
61655 1826 
61630 1757 
61686 1871 
61690 1872 
61645 1762 
61634 1758 
61683 1870 
61693 1873 
61639 1760 
61651 1764 
61664 1829 
61697 1874 
61712 1879 
61661 1828 
61706 1877 
61709 1878 
61678 1834 
61648 1763 
61703 1876 
61700 1875 
61667 1831 
61680 1835 
61624 1755 
61636 1759 
61669 1830 
61675 1833 
61642 1761 
61657 1827 

FERlRCRABSS/dln~-ZIDecemhr 9, 1992 

LhmgsdsN 

4-141 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 

Grass field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

FamJpasture 
Horse pasture 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 

FdA 
FdA 
XeB 

wyc2 
RwB2 
XfB 

wYc2 
wYc2 
MsD2 
FdA 

MtC2 
XeB 

EcE2 
XfB 

MtC2 

xm 

wYc2 
FdA 
FcA 
XfB 
RwB 
EcE2 

DaB 
FdA 
EcE2 
RwB2 
MtC2 
RwB 
MsD2 

wYc2 

1 

167  



FEMP-OSBG-2 
December 9, 1992 

I 

.TABLE 4 - 5 
(Continued) 

CONCENTRATION OF ZINC AT 48 - 54 INCHES 

Result Lab Data Sample Boring Lithologr Land Use us scs 
(uglg) Qualifier Validation No. No. Map 

QualifieP Symbol 

33.3 - 61628 1756 M L O  Farm field FdA 
35.4 - 61652 1764 SWSC Farm field XeB 
37.7 

38 
38.6 
39.9 
41 2 
43.7 
44.3 
44.7 

45 
45 

45.8 
47.6 
47.7 
47.8 
50.1 
51.8 
53.1 
58.5 
67.7 

61646 1762 
61681 1835 
61691 1872 
61672 1832 
61687 1871 
61694 1873 
61643 1761 
61658 1827 
61676 1833 
61707 1877 
61662 1828 
61649 1763 
61710 1878 
61701 1875 
61684 1870 
61704 1876 
61631 1757 
61637 1759 
61625 1755 

FEIURCRABWdlm-DDeceniber 9, 1992 

Lb.lydrt3 

4- 142 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Forest 

Farm field 

wYc2 
DaB 
XfB 
FdA 

RwB2 
FdA 
RwB 
MsD2 
MtC2 

wYc2 
Mtc2 
XfB 
FdA 
EcE2 
MsD2 
RwB 

wYc2 
EcE2 
FdA 

168 



FEMP-OSBG-2 
December 9, 1992 
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TABLE 4 - 6 
FEMP-OSBG-2 

December 9, 1992 

CONCENTRATION OF ACTINIUM-227 AT 0-6 INCHES 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@Ci/gp @CVg)b Validation No. No. Map 

Qualifier Symbol 

< 

c 
< 
< 

< 

< 
< 
< 

< 

< 
< 

< 

i 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 

0 

0.04 
0.04 
0.04 
0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.09 

D 
Dc 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

O.Mb D 

FERIRCRABSSldlm-2/December 9, 1992 

61685 
61659 
6 1705 
61692 
61677 
61679 
61682 
61670 
61689 
61668 
61698 
61702 
61708 
6 1 673 
6171 1 
61666 
61663 
61647 
61638 
61629 
61640 
61632 
61644 
61650 
61653 
61656 
61635 
61626 
61622 
61696 

1871 
1828 
1877 
1873 
1834 
1835 
1870 
1832 
1872 
1830 
1 875 
1876 
1878 
1833 
1879 
1831 
1829 
1763 
1760 
1757 
1761 
1758 
1762 
1764 
1826 
1827 
1759 
1756 
1755 
1874 

ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
ML 
CL 
CL 
ML 
ML 
CL 
ML 
ML 
ML 
ML 
ML 
ML 
ML 

4-144 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Horse pasture 
Horse pasture 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 

Grass field 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Farm/pastu re 

RwB2 
Mtc2 

wYc2 
FdA 
FcA 
DaB 

m5d2 
FdA 
XfB 

RwB2 
EcE2 
RwB 
FdA 
MtC2 
XfB 

wyc2 
Xf B 
XfB 

MtC2 
wyc2 
RwB 
wyc2 
wyc2 
XeB 
XeB 

m5d2 
EcE2 
FdA 
FdA 
EcE2 

- I 7 0  



FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 6 

[Continued) 

CONCENTRATION OF ACTINIUM-227 AT 36 - 42 INCHES 

$238): . 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CUgp @Ci/g)b Validation No. No. WP 

Qualifier Symbol 

< 

< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< c 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0.03 
0.03 
0.03 
0.03 
0.03 
0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 
0.05 

0.05 
0.05 

0 .os 
0.05 

0.05 

0.06 
0.06 
0.06 
0.08 

0.1 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

* D  
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

0.03 J 
0.05 - 

61693 
61630 
61671 
61706 
61690 
61683 
61680 
61712 
61686 
61697 
61703 
61627 
61709 
61651 
61648 
61645 
61661 
61655 
61636 
61642 
61634 
61700 
61664 
61639 
61678 
61667 
61657 
61675 
61669 
61624 

1873 
1757 
1832 
1877 
1872 
1870 . 
1835 
1879 
1871 
1874 
1876 
1756 
1878 
1764 
1763 
1762 
1828 
1826 
1759 
1761 
1758 
1875 
1829 
1760 
1834 
1831 
1827 
1833 
1830 
1755 

Farm field 
Horse pasture 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 

Fadpasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Grass field 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 

FdA 

w c 2  
FdA 

wyc2 
XfB 

MsD2 
DaB 
XfB 

RwB2 
EcE2 
RwB 
FdA 
FdA 
XeB 
XfB 

WyCP 
MtC2 
XeB 
EcE2 
RwB 

w c 2  
EcE2 
XfB 

MtC2 
FCA 

wyc2 
MsD2 
MtC2 
RwB2 
FdA 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 6 

(Continued) 

CONCENTRATION OF ACTINIUM-227 AT 48 - 54 INCHES 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @Cig)b Validation No. No. Map 

Qualifier' Symbol 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

a 
< 
< 
< 
< 
< 

< 

0.03 

0.03 

0.03 

0.03 

0.03 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.06 

0.07 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D '  
D 
D 

D 
D 
D 

0.03 - 
D 

61694 

61691 

6 1 707 

61687 

61681 

61 662 

6 1676 

6 1 628 

61701 

61710 

61652 

61649 

61646 

61643 

61631 

61658 

61704 

61672 

61637 

61684 

61625 

1873 Unsorted sand 
1872 Unsorted sand 
1877 sorted sand 
1871 Loam 
1835 Loadwell-sorted sand 
1828 Unsorted sand 
1833 Loam 
1756 Loam 
1875 Unsorted sand 
1878 Loam 
1764 Unsorted sand 
1763 Silty clay 

1 762 Loam 
1761 Unsorted sand 
1757 Loam 
1827 Unsorted sand 
1 876 Silty clay 

1832 Unsorted sand 
1759 Unsorted sand 
1870 Loam 
1755 Loam 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

FdA 
XfB 

wyc2 

RwB2 

DaB 
. Mtc2 

MtC2 

FdA 
EcE2 

FdA 
XeB 

XfB 

wyc2 

RwB 
wyc2 

MsD2 

RwB 
FdA 
EcE2 

MsD2 

FdA 

. 172 
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TABLE 4 - 6 

(Continued) 

CONCENTRATION OF CESIUM-I37 AT 0 - 6 INCHES 

FEMP-OSBG-2 
December 9, 1992 

4238 

Result Bsigma Data Sample Boring Lithologyd Land Use us scs 
(pciig)’ (pCVg)b Validation No. No. WP 

Qualifier Symbol 

0.15 0.02 - 
0 2  0.03 - 

021 0.03 - 
0.22 0.03 - 
0.22 0.03 - 
0.23 0.03 - 
0.23 0.03 - 
024 0.03 - 
025 0.04 - 
025 0.04 - 
0.25 0.04 - 
0.28 0.04 - 
0.3 0.04 - 

0.32 0.05 - 
0.34 0.05 - 
0.36 0.05 - . 

0.39 0.05 - 
0.45 0.06 - 
0.49 0.05 - 
0.49 0.07 - 
0.49 0.05 - 
0.5 0.07 - 

0.53 0.06 - 
0.55 0.08 - 
0.56 0.08 - 
0.57 0.08 - 
0.64 0.07 - 
0.66 0.07 - 
0.71 0.07 - 

61663 

61650 

61622 

61682 

61711 

61670 

61677 

61626 

61692 

61689 

61653 

61638 

61666 

61647 

61629 

61679 

61632 

61696 

61708 

61685 

61659 

61673 

61656 

61705 

61644 

61698 

61668 

61635 

61640 

1829 

1764 

1755 

1 870 

1879 

1832 

1834 

1756 

1873 

1872 

1826 

1760 

1831 

1763 

1757 

1835 

1758 

1874 

1878 

1871 

1828 

1833 

1 827 

1877 

1762 

1875 

1830 

1759 

1761 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Silty clay 
Clayey silt (loess) 

Silt (loess) 
Clay 

Silt (loess) 
Clayey silt 

Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt 

Silt (loess) 
Clayey silt 

Silt 

Silty clay 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Farm field 

Farm field 

Farm field 

Farm field 

Horse pasture 

Farm field 

Farm field 

Farm field 

Farm field 

Farm field 

Farm field 

Farm field 

Horse pasture 

Farm field 
Horse pasture 

Farm field 

Grass field 

Fadpasture 

Farm field 

Forest 

Forest 

Forest 

Forest 
Forest 

Forest 

Forest 

Forest 

Forest 

Forest 

XfB 

XeB 
FdA 

m5d2 
XfB 

FdA 

FCA 

FdA 

FdA 

Xf B 

XeB 

Mtc2 

wyc2 

XfB 

wyc2 

DaB 

wYc2 
EcE2 
FdA 

RwB2 

MtC2 

Mtc2 

m5d2 
wyc2 

wYc2 
EcE2 
RwB2 

EcE2 
RwB 

FERIRCRABSSldlrn-YDeccmber 9, 1992 4- 147 1.73 



TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

CONCENTRATION OF CESIUM-137 AT 36 - 42 INCHES 
4 23Q 

Sample Boring Lithologyd Land Use us scs Result 2-sigma Data 
@CVgp @CVg)b Validation No. No. W P  

Symbol Qualifier' 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

< 
< 

< 

< 
< 
< 

0.01 

0.01 

0.01 
0.01 

0.01 
0.01 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

61690 

61697 
61678 

61680 
61683 

6 1 686 

61671 

61693 

61669 

61700 
61703 

61706 

61709 

61675 
61624 

61667 

6 1 642 

61648 

61630 

61634 

61636 

61639 

61627 
61645 

61664 

61651 

61655 

61657 

61661 

61712 

1872 

1874 

1834 

1835 

1870 

1871 

1832 

1873 

1830 

1875 
1876 

1877 
1 878 

1833 
1755 

1831 

1761 

1763 

1757 

1758 

1759 

1 760 
1756 

1762 

1829 

1764 

1826 

1827 

1828 

1879 

Unsorted sand 
Loam 
Loam 

Sandy silt 
Loam 

Unsorted sand 
Loamlunsortedsand 

Loam 
Unsorted sand 

Loam 
Loam 

Sorted sand 
Loam 
Loam 
Loam 
Loam 
Loam 
Loam 

Unsorted sand 
Clay 
Loam 
Loam 

Siltylsandy day 
Unsorted sand 

Loam 
Clayey silt 

Unsorted sand 
Clay 
Loam 
Loam 

Farm field 
Farm/past u re 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Farm field 
Forest 
Forest 

Horse pasture 

XfB 
EcE2 
FCA 
DaB 

MsD2 

RwB2 
FdA 
FdA 

RwB2 
EcE2 
RwB 

wYc2 
FdA 
MtC2 
FdA 

wYc2 
RwB 
XfB 

wyc2 

wYc2 
EcE2 

MtC2 
FdA 

wyc2 
Xf B 
XeB 
XeB 

MsD2 
MtC2 
Xf B 

1.74 
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FEMP-OSBG-2 
December 9. 1992 

TABLE 4 - 6 
(Continued) 

CONCENTRATION OF CESIUM-137 AT 48 - 54 INCHES 

4 2.30 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@Ci/gp @Cig)b Validation No. No. Map 

. Qualifier' Symbol 

< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

6 1 625 

61628 

61631 

6 1 637 

61643 

6 1 646 

61649 

61652 

61658 

61662 

61672 

6 1 676 

61681 

61684 

61687 

61691 

61694 

61701 

61704 

61707 

61710 

1755 

1756 

1757 

1759 

1761 

1762 

1763 

1764 

1827 

1828 

1832 

1833 

1835 

1870 

1871 

1872 

1873 

1875 

1876 

1 877 

1 878 

Loam 
Loam 
Loam 

Unsorted sand 
Unsorted sand 

Loam 
Silty clay 

Unsorted sand 
Unsorted sand 
Unsorted sand 
Unsorted sand 

Loam 
Loam/well-sorted sand 

Loam 
Loam 

Unsorted sand 
Unsorted sand 
Unsorted sand 

Silty clay 
Sorted sand 

Loam 

Farm field 
Farm field 

Horse pasture 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

FdA 
FdA 

wyc2 

EcE2 

RwB 
wyc2 

XfB 
XeB 

MsD2 

MtC2 

FdA 
MtC2 

DaB 
MsD2 

RwB2 
XfB 
FdA 
EcE2 

RwB 
wyc2 

FdA 

175 FERIRCRABSSldltii-2eceniber 9, 1992 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 6 

(Continued) 

CONCENTRATION OF LEAD9210 AT 0 - 6 INCHES 

Resuff 2-sigma Data Sample Boring Lithologyd Land Use 
@Ci/g)’ @CVg)b Validation No. No. 1 

0.53 0.48 J 
0.62 0.47 J 
0.66 0.36 - 
0.68 0.46 J 
0.7 0.44 J 

0.74 0.43 J 
0.75 0.47 J 
0.75 0.52 - ’ 

0.78 0.51 J 

0.84 0.52 J 
0.84 0.51 J 
0.86 0.49 - 
0.86 0.48 J 
0.86 0.45 J 

0.89 0.53 - 
0.89 0.51 J 
0.91 0.5 J 
0.93 0.55 J 
0.94 0.46 J 
0.95 0.49 - 
1.03 0.51 - 
1.09 0.5 - 
1.18 0.56 - 
1.18 0.51 J 
1 2  0.55 J 
12 0.5 J 

1.22 0.47 - 
123 0.52 J 
123 0.49 J 
1.3 0.44 - 

61670 
61679 
61682 
61626 
61647 
61650 
61622 
61696 
61 632 
61629 
61702 
61708 
61653 
61635 
61698 
61689 
61685 
61666 
61673 
61663 
6171 1 
61644 
61659 
61705 
61692 
61668 
61640 
61677 
61638 
61656 

1832 
1835 
1 870 
1756 
1763 
1764 
1755 
1 874 
1758 
1757 
1876 
1 878 
1826 
1759 
1875 
1872 
1871 
1831 
1833 
1829 
1879 
1762 
1828 
1877 
1873 
1830 
1761 
1834 
1760 
1827 

Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt (loess) 
Clayey silt 

Clay 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silty clay 

Clayey silt 
Silt 

Clayey silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silty clay 

Clayey silt 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Fadpasture 
Grass field 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Forest 

Farm field 
Horse pasture 

Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 

Forest 

Horse pasture 

4230 
us scs 

Map 
Symbol 

FdA 
DaB 

m5d2 
FdA 
XfB 
XeB 
FdA 
EcE2 
wyc2 
wyc2 
RwB 
FdA 
XeB 
EcE2 
EcE2 
XfB 

RwB2 
wyc2 
MtC2 
XfB 
XfB 

wyc2 
MtC2 
wyc2 
FdA 

RwB2 
RwB 
FCA 
MtC2 
m5d2 

1 .7  6 FERlRCRABSSldlm-ZIDcccmbcr 9, 1992 
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TABLE 4 - 6 
(Continued) 

FEMP-OSBG-2 
December 9. 1992 

CONCENTRATION OF LEAD-210 AT 36 - 42 INCHES 

Sample Boring Lithologyd Land Use us scs Result 2-sigma Data 
@CVgF @Cilg)b Validation No. No. Map 

Symbol Qualifier 

< 0.3 J 61648 1763 Loam Farm field XfB 

< 0.3 - 
< 0.3 - 
< 0.3 J 

0.31 0.42 J 
0.31 0.29 J 
0.42 0.41 J 
0.44 0.41 - 
0.47 0.34 J 
0.48 0.47 J 
0.48 0.4 J 
0.49 0.41 J 
0.53 0.47 - 
0.54 0.5 J 
0.54 0.49 J 
0.55 0.32 J 
0.55 0.42 - 
0.56 0.46 J 
0.56 0.48 J 
0.61 0.49 J 
0.63 0.51 J 
0.65 0.47 J 
0.65 0.48 J 
0.66 0.5 - 
0.72 0.45 J 
0.77 0.49 - 
0.79 0.43 J 
0.8 0.5 - 

0.81 0.51. - 
0.83 0.45 - 

, 
FER/RCRABSS/dlm-UDecemher 9, 1992 

61 664 

61683 

61667 

61634 

61706 

61639 

61712 

61690 

61703 

61655 

61630 

61642 

61686 

61624 

61627 

61645 

61671 

61693 

61680 

61678 

61669 

61675 

61700 

61636 

6 1 709 

61651 

61657 

61697 

61661 

1829 

1870 

1831 

1758 

1877 

1760 

1879 

1872 

1876 

1826 

1757 

1761 

1871 

1755 

1756 

1762 

1832 

1873 

1835 

1834 

1830 

1833 

1875 

1759 

1878 

1764 

1827 

1874 

1828 

Loam 
Loam 
Loam 
Clay 

Sorted sand 
Loam 
Loam 

Unsorted sand 
Loam 

Unsorted sand 
Unsorted sand 

Loam 
Unsorted sand 

Loam 
Silty/sandy day 

Unsorted sand 
Loamlunsorted sand 

Loam 
Sandy silt 

Loam 
Unsorted sand 

Loam 
Loam 
Loam 
Loam 

Clayey silt 
Clay 
Loam 
Loam 

4-151 

Farm field 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm/pasture 

Forest 

XfB 
MsD2 

wyc2 

wyc2 

wyc2 

MtC2 

XfB 
XfB 
RwB 
XeB 

w c 2  
RwB 
RwB2 
FdA 
FdA 

w c 2  
FdA 
FdA 
DaB 
FcA 

RwB2 

MtC2 

EcE2 

EcE2 

FdA 
XeB 

MsD2 

EcE2 

Mtc2 
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FEMP-OSBG-2 
December 9, 1992 

TABLE 4 - 6 

(Continued) 

4236) 
CONCENTRATION OF LEAD-210 AT 48 - 54 INCHES 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @CVg)b Validation No. No. Map 

Qualifier‘ Symbol 

< 0.3 

< 0.3 
< 0.3 - 
< 0.3 - 

0.44 0.34 J 
0.46 0.35 J 
0.46 0.37 J 
0.48 0.47 J 
0.5 0.33 - 

0.51 0.44 - 
0.52 0.48 J 
0.54 0.32 J 
0.57 0.46 - 
0.62 0.49 - 
0.63 0.43 - 
0.63 0.47 J 
0.64 0.48 J 
0.65 0.37 J 
0.67 0.44 J 
0.7 0.52 J 

61662 

61631 

61628 

61643 

61676 

61691 

61704 

61694 

61701 

61646 

61672 

61652 

61710 

61684 

61658 

61625 

61687 

61649 

61707 

61681 

1828 Unsorted sand 
1757 Loam 
1756 Loam 
1761 Unsorted sand 
1833 Loam 
1872 Unsorted sand 
1876 Silty clay 
1 873 Unsorted sand 
1875 Unsorted sand 
1762 Loam 
1832 Unsorted sand 
1764 Unsorted sand 
1878 Loam 
1 870 Loam 
1827 Unsorted sand 
1755 Loam 
1871 Loam 
1763 Silty clay 

1877 Sorted sand 
1835 Loamhell-sorted sand 

Forest 
Horse pasture 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

MtC2 

wyc2 

FdA 
RwB 
MtC2 

XfB 
RwB 
FdA 
EcE2 

wyc2 

FdA 
XeB 
FdA 

MsD2 

MsD2 

FdA 

RwB2 
XfB 

DaB 
wyc2 

0.97 0.52 J 61637 1759 Unsorted sand Forest EcE2 

FERIRCRABSS/dlm-YDecember 9, 1992 
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FEMP-OSBG-2 
December 9. 1992 

' TABLE4-6 

a (Continued) 
' ' 4230 

CONCENTRATION OF POTASSIUM40 AT 0 - 6 INCHES 

Result 2-sigma Data Sample Boring Litho lo g1p Land Use us scs 
@CUgp @Ci/g)b Validation No. No. Map 

Qualifier' Symbol 

13.1 

13.1 

13.3 

13.3 
14.8 

14.8 
14.9 

152 
15.3 

15.4 

15.6 

15.6 
15.7 

15.9 

15.9 
16.1 

162 

16.4 

16.6 

17.4 

17.5 
18.1 

182 
18.3 

18.5 

19.5 

19.9 

21.4 

1.8 

1.3 

1.8 

1.4 

2.1 

2.1 
2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 
1.6 

1.6 

2.2 

2.2 

0.2 

2.3 

1.7 

1.7 

1.8 

2.5 

2.5 

1.8 

2.6 

2.6 

2.7 

2.8 

3 

61692 

61640 
61677 

61635 

61 650 

61670 
61685 

61698 
61705 

61653 
61689 

61626 

61647 

61656 

61708 

61682 

61673 

61638 

61696 

61663 

61702 

61668 

61666 
61644 

61659 
6171 1 

61622 

61632 

61629 

61679 

1873 

1761 
1834 

1759 
1764 

1832 
1871 

1875 
1877 

1826 
1872 

1756 

1763 
1827 

1878 

1 870 

1833 

1760 

1874 

1829 

1876 

1830 

1831 
1762 

1828 
1879 

1755 

1758 

1757 

1835 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Clayey silt 

Clayey silt (loess) 
Silt (loess) 
Silt (loess) 
Silty clay J 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silty clay 

Clayey silt 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clay 

Silt (loess) 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Fadpasture 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 

Horse pasture 
Farm field 
Grass field 

Horse pasture 
Farm field 

FdA 
RwB 
FCA 
EcE2 
XeB 
FdA 

RwB2 

EcE2 

wyc2 
XeB 
XfB 
FdA 
XfB 

MsD2 

FdA 
MsD2 

MCP 
MC2 

EcE2 

XfB 
RwB 
RwB2 

wyc2 

wYc2 
MtC2 

XfB 
FdA 

wYc2 

wYc2 
DaB 

FERIRCRAnSSldlni-YDcrciiihcr 9, 1992 
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FEMP-OSBG-2 
-December 9, 1992 

TABLE 4 - 6 

(Continued) 

CONCENTRATION OF POTASSIUM40 AT 36 - 42 INCHES 4-230 
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @CVg)b Validation No. No. h P  

Qualifier' Symbol 

927 

9.46 
10.6 

11.1 
11.4 

11.5 
11.6 

13.6 

14.3 

14.3 

15.7 
15.7 

15.8 

16.1 

16.3 
16.3 

16.8 
17.4 

1.31 - 
1.33 - 
1.1 - 
1.6 - 
1.6 - 
1.2 - 
1.6 - 
1.9 - 

2 - 
2 - 

1.6 - 
2.2 - 
2.2 - 
1.6 - 
2.3 - 
1.7 - 
1.7 - 
2.5 - 

61690 

61706 
61671 

61627 
61655 

61630 

61693 

61709 

61683 

61645 
61703 

61680 

61651 

61712 

61686 

61675 

61697 

61639 

1872 Unsorted sand 

1877 Sorted sand 

1832 Loadunsorted sand 

1756 Silty/sandy day 
1826 Unsorted sand 

1757 Unsorted sand 
1873 Loam 
1878 Loam 
1870 Loam 
1762 Unsorted sand 

1876 Loam 
1835 Sandy silt 
1 764 Clayey silt 
1879 Loam 
1871 Unsorted sand 

1833 Loam 
1874 Loam 
1760 Loam 

Farm field 

Forest 
Farm field 

Farm field 

Farm field 

Horse pasture 
Farm field 

Farm field 

Farm field 

Forest 
Farm field 

Farm field 

Farm field 

Horse pasture 
Forest 
Forest 

Fadpasture 
Farm field 

XfB 

wyc2 

FdA 
FdA 
XeB 

wyc2 

FdA 
FdA 

m5d2 
wyc2 

RwB 
DaB 
XeB 

RwB2 
Mtc2 

EcE2 
Mtc2 

xm 

17.9 1.8 - 61678 1834 Loam Farm field FCA 
18.7 2.6 - 61664 1829 Loam Farm field XfB 

18.8 1.9 - 61661 1828 Loam 
19.5 2.7 - 61648 1763 Loam 

Forest Mtc2 

Farm field XfB 

19.8 2.8 - 61700 1875 Loam Forest EcE2 
21 2 2.9 - 61669 1830 Unsorted sand Forest RwB2 

22.4 2.2 - 61657 1827 Clay Forest m5d2 
22.5 3.2 - 61636 1759 Loam Forest EcE2 
23.5 3.3 - 61 642 1761 Loam Forest RwB 
26.9 3.8 - 61634 1758 Clay Grass field wYc2 
27.3 3.8 - 61624 1755 Loam Farm field FdA 
30.2 4.2 - 61667 1831 Loam Horse pasture wYc2 

180 
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FEMP-MBG-2 
December 9, 1992 

TABLE 4 - 6 
(Continued) 

CONCENTRATION OF POTASSIUM40 AT 48 - 54 INCHES 4238 
Resuft %sigma Data Sample Boring Lithologyd Land Use us scs 

@CUgp @CUg)b Valldation No. No. h P  
QualifieF Symbol 

8.6 

9.96 

11.2 

12 
12 

142 
14.4 

14.5 

15.3 

15.9 

16.1 
16.1 

16.1 
@ 17.4 

19.4 
202 

20.5 

25 

27.1 

27.3 

31 

122 

1.4 

1.6 

1.7 

1.7 

1.4 

1.5 

2 
2.1 

2.2 
2.3 

2.3 

1.6 

2.5 

2.7 
2.8 

2.9 

3.5 

3.8 

3.8 

4.3 

61628 

61691 

61707 

61694 
61681 

61684 
61710 

61687 
61646 

61672 
61676 

61658 

61652 

61643 

61662 

61701 

61637 

61704 

6 1 649 

61625 

61631 

1756 Loam 
1872 Unsorted sand 
1877 Sorted sand 
1873 Unsorted sand 
1835 Loam/well-sorted sand 
1870 Loam 
1878 Loam 
1871 Loam 
1762 Loam 
1832 Unsorted sand 
1833 Loam 
1827 Unsorted sand 
1764 Unsorted sand 
1761 Unsorted sand 
1828 Unsorted sand 
1875 Unsorted sand 
1759 Unsorted sand 
1876 Silty clay 
1763 Silty clay 
1755 Loam 
1757 Loam 

F a p  field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Horse pasture 

FdA 
XfB 

wyc2 
FdA 
DaB 

MsD2 
FdA 

RwB2 

wyc2 
FdA 
MtC2 
MsD2 

XeB 
RWB 
Mtc2 

EcE2 
EcE2 
RwB 
XfB 
FdA 

wyc2 

. 
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TABLE 4 - 6 

(Continued) 

FEMP-OSBG-2 
December 9. 1992 

CONCENTRATION OF PROTACTINIUM-231 AT 0 - 6 INCHES 4230 
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 

@CUgp @CUg)b Validation No. No. Map 
Qualifier' Symbol 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

a: 
< 
< 
< 

< 
< 
< 
< 

< 
< 

< 
< 

< 
< 
< 
< 

a 

0.26 

0.28 

0.28 
0.28 
0.28 
0.29 
0.29 

0.29 

0.29 

029 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.31 
0.31 
0.31 

0.32 
0.32 

0.32 
0.33 
0.34 
0.35 
0.37 
0.4 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 

D 
D 

61705 
61685 
61632 
61682 
61668 
61640 
61659 
61670 
61689 
61692 
61679 
61677 
6 1 673 
61666 
6171 1 
61644 
61638 
61626 

61656 
61635 
61647 
61702 
61663 
61708 

61698 
61629 

61650 
61653 
61696 
61622 

1877 
1871 
1758 
1870 
1830 
1761 
1828 

1832 
1872 
1873 
1835 
1834 
1833 
1831 
1879 
1762 
1760 
1756 

1827 
1759 
1763 
1876 
1829 
1878 

1875 
1757 

1764 
1826 
1 874 
1755 

Silt 
Silt (loess) 
Clayey silt 

Silt (loess) 
Silt (loess) 
Silt (loess) 
Clayey silt 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Silty clay 

Clayey silt (loess) 
Clayey silt 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 

Clay 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Forest 
Forest 

Grass field 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 
Horse pasture 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

' Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 

Fadpasture 
Farm field 

wyc2 

wyc2 

RwB2 

MsD2 
RwB2 
RwB 
MtC2 

FdA 
XfB 

FdA 
DaB 
FCA 
MtC2 
wyc2 

XfB 
wyc2 
MtC2 
FdA 

MsD2 
EcE2 
XfB 
RwB 
XfB 
FdA 

EcE2 
wyc2 

XeB 
XeB 

EcE2 
FdA 
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FEMP-OSBG-2 

TABLE 4 - 6 December 9. 1992 

(Continued) 

CONCENTRATION OF PROTACTINIUM-231 AT 36 - 42 INCHES 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CUgp @CVg)b Validation No. No. Map 

QualifieF Symbol 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

& < 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

a 

0.16 

0.17 
0.19 
0.19 
02  

0.22 
0.22 

0.22 

0.22 

0.22 
0.22 

0.22 

0.23 

0.23 

0.26 
0.26 

0.26 

0.28 

0.28 

0.28 

0.29 

029 

0.3 
0.3 

0.31 
0.34 

0.35 
0.35 
0.36 
0.4 

D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 

FERIRCRABSSldlm-ZIDcccnlher 9, 1992 

61690 

61706 
61671 
61630 
61693 
61627 
61655 

61645 
61651 

61709 
61683 
61686 
61712 
61697 
61703 
61661 
61680 
61669 
61678 
61648 
61634 
61664 
61700 
61639 
61636 
61657 

61642 
61667 
61675 
61624 

1872 

1 877 
1832 
1757 
1873 
1756 
1826 
1762 
1764 

1878 
1870 
1871 
1 879 
1 874 
1876 
1828 
1835 
1830 
1834 
1 763 
1758 
1829 
1875 
1760 
1759 
1827 

1761 
1831 

1833 
1755 

4-157 

Unsorted sand 
Sorted sand 

Loadunsorted sand 
Unsorted sand 

Loam 
Siltylsandy day 
Unsorted sand 
Unsorted sand 

Clayey silt 

Loam 
Loam 

Unsorted sand 
1 Loam 

Loam 
Loam 
Loam 

Sandy silt 
Unsorted sand 

Loam 
Loam 
Clay 
Loam 
Loam 
Loam 
Loam 
Clay 
Loam 
Loam 
Loam 
Loam 

Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Farm field 
Farm field 

Forest 
Horse pasture 
Fawpastu re 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Grass field 
Farm field 

Forest 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 

Forest 
Farm field 

XfB 
wyc2 
FdA 

wyc2 
FdA 
FdA 
XeB 

wyc2 

XeB 
FdA 

m5d2 
RwB2 
XfB 

EcE2 
RwB 
MtC2 

DaB 
RwB2 
FCA 
XfB 

wyc2 
Xf6 

EcE2 
Mtc2 
EcE2 
m5d2 
RwB 

wyc2 

MtC2 
FdA 
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TABLE 4 - 6 
FEMP-OSBG-2 

December 9, 1992 

[Continued) 

CONCENTRATION OF PROTACTINIUM-231 AT 48 - 54 INCHES 

Result 2-sigma Data Sample Boring Lihologyd Land Use us scs 
@CUgp @CVg)b Validation No. No. Map 

Qualifier Symbol 

< 
< 

< 
< 
< 

< 
< 

< 
< 
< 
< 
< 

e < 

< 
< 
< 

< 
< 

< 

0.17 

0.19 

0 2  

021 
021 

0.21 

0.22 

0.22 

0.22 

0.22 

0.23 

0.24 

024 

025 

0.27 
028 

0.28 

028 

0.29 

0.32 

0.45 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

61691 

61694 

61681 

61658 

61687 

61707 

61676 

61628 

61652 

61646 

61684 

61710 

61662 

61643 

61701 
61637 

61 631 
61649 

61672 

61704 

61625 

1872 

1873 

1835 

1827 
1871 

1 877 

1833 

1756 
1764 

1762 

1870 
1878 

1828 
1761 

1875 

1759 

1757 

1 763 

1832 

1876 

1755 

Unsorted sand 
Unsorted sand 

Loamhell-sorted sand 
Unsorted sand 

Loam 
Sorted sand 

Loam 
Loam 

Unsorted sand 
Loam 
Loam 
Loam 

Unsorted sand 
Unsorted sand 
Unsortedsand ~ 

Unsorted sand 
Loam 

Siltyclay 
Unsorted sand 

Silty clay 
Loam 

Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 

XfB 
FdA 
DaB 

MsDP 
RwB2 
WyCP 
MtC2 

FdA 
XeB 

wyc2 

MsD2 
FdA 
MtC2 
RWB 
EcE2 
EcE2 
wyc2 

XfB 
FdA 
RwB 
FdA 
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TABLE 4 - 6 

.(Continued) 

FEMP-OSBG-2 
December 9, 1992 

4230 
CONCENTRATION OF RADIUM-224 AT 0 - 6 INCHES 

Result 2-sigma Data Sample Boring Lithology' Land Use us scs 
@cVgp @CVg)b Validation No. No. 

Qualifier Symbol 

0.54 

0.62 
0.63 
0.69 
0.72 
0.73 
0.74 
0.74 
0.n 
0.77 
0.79 
0.79 
0.79 @ 0.83 
0.83 
0.84 

0.85 

0.86 
0.86 
0.86 

0.86 
0.86 
0.88 
0.88 
0.88 
0.88 
0.89 
0.9 
0.9 

0.93 

0.09 
0.07 
0.09 
0.06 
0.09 
0.09 
0.06 
0.09 
0.09 
0.07 
0.09 
0.07 
0.09 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.07 
0.07 
0.07 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 1 

61705 
61 685 
61702 
61656 
61689 
61673 
61635 
61698 
61692 
61708 
61682 
61640 
61677 
61647 
61632 
61644 
61653 
61696 
61638 
61626 
61659 
61663 
61668 
61622 
6 1670 
61650 
61629 
61666 
6171 1 
6 1679 

1 877 
1871 
1 876 
1827 
1872 
1833 
1759 
1875 
1873 
1878 
1870 
1761 
1834 
1 763 
1 758 

1 762 
1826 
1874 
1 760 
1756 
1828 
1829 
1830 
1755 
1832 

1764 
1757 
1831 
1879 
'1 835 

Silt 
Silt (loess) 

Clayey silt (loess) 
Clayey silt 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Clayey silt 
Silty clay 

Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Clayey silt (loess) 

Clayey silt 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clay 

Clayey silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Grass field 

Forest 
Farm field 

Fam/pasture 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Horse pasture 
Horse pasture 
Horse pasture 

Farm field 

wyc2 
RwB2 
RwB 
MsD2 
XfB 

MtC2 
EcE2 
EcE2 
FdA 
FdA 

MsD2 
RwB 
FCA 
XfB 

wyc2 
wyc2 
XeB 
EcE2 
MtC2 
FdA 
MtC2 
XfB 

RwB2 
FdA 
FdA 
XeB 

wyc2 
wyc2 

Xf B 
DaB 

FERIRCRABSYdlni-2/Dccemhr 9, 1992 
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TABLE 4 - 6 

(Continued) 

FEMP-OSBG-2 
December 9. 1992 

CONCENTRATION OF RADIUM-224 AT 36 - 42 INCHES 4 2 3'0 
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 

Symbol 
No. Map @CUgr @CUg)b Validation No. 

Qualifier 

0.3 

0.31 

0.36 

0.39 

0.41 

0.41 

0.45 

0.48 

0.49 

0.51 
0.51 

0.52 

0.52 

0.58 

0.6 
0.63 

0.65 

0.67 

0.68 

0.73 

0.77 

0.83 

0.9 

0.91 

0.95 

0.97 

1 

l.07 

0.04 

0.04 
0.05 

0.04 

0.05 

0.05 

0.04 

0.06 
0.06 

0.06 
0.06 

0.06 

0.06 

0.07 

0.05 

0.07 

0.07 
0.08 

0.06 

0.06 

0.06 

0.09 

0.09 

0.09 

0.1 1 

0.08 

0.08 

0.1 1 

0.1 1 

0.13 

61690 

61706 

6 1627 

61671 

61655 

61693 

61 630 

61709 
61683 

61651 

61645 

61686 

61712 
61639 

61697 
61680 

61 648 

61664 
61661 

61678 

61703 

61700 

61634 

61669 

61642 

61675 

61657 

61667 

61636 

61624 

1872 

1 877 

1 756 

1832 

1826 

1873 
1757 

1878 

1870 

1764 
1762 

1871 

1879 

1760 

1874 

1835 

1763 

1829 

1828 

1834 

1876 

1875 

1758 

1830 

1761 

1833 

1827 

1831 

1759 

1755 

Unsorted sand 

Sortedsmd 

Silty/sandy clay 

Loadunsortedsand 

Unsorted sand 

Loam 
Unsorted sand 

Loam 

Loam 

Clayey silt 

Unsorted sand 

Unsorted sand 

Loam 

Loam 

Loam 
Sandy silt 

Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Clay 

Unsorted sand 

Loam 

Loam 

Clay 

Loam 

Loam 

Loam 

Farm field 

Forest 

Farm field 

Farm field 
Farm field 

Farm field 

Horse pasture 

Farm field 
Farm field 

Farm field 
Forest 

Forest 

Horse pasture 

Farm field 

FaMpasture 

Farm field 

Farm field 

Farm field 
Forest 

Farm field 

Farm field 
Forest 

Grass field 

Forest 

Forest 

Forest 

Forest 

Horse pasture 

Forest 
Farm field 

Xf B 

wYc2 
FdA 

FdA 

XeB 
FdA 

wyc2 

FdA 

MsD2 

XeB 
wyc2 

RwB2 

XfB 

'Mtc2 

EcE2 

DaB 

Xf B 
XfB 

Mtc2 

FCA 

RwB 

EcE2 

wyc2 

RWBP 
RwB 

MtC2 

MsD2 

wyc2 

EcE2 

FdA 
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TABLE 4 - 6 

FEMP-OSBG-2 ' 

December 9, 1992 

a (Continued) 

CONCENTRATION OF RADIUM-224 AT 48 - 54 INCHES 
4236) 

us scs 

Qualifier' Symbol 

Result 2-sigma Data Sample Boring Lithologyd Land Use 
@CVgp Validation No. No. Map 

0.29 0.04 - 61691 1872 Unsorted sand Farm field XfB 
0.31 0.04 - 61628 1756 Loam Farm field FdA 
0.37 0.05 - 61707 1 877 Sorted sand Forest wyc2 
0.38 0.05 - 61694 1873 Unsorted sand Farm field FdA 
0.42 0.05 - 61681 1835 Loam/well-sorted sand Farm field DaB 
0.47 0.04 61710 1878 Loam Farm field FdA 
0.49 0.06 - 61646 1762 Loam Forest wyc2 
0.49 0.06 - 61687 1871 Loam Forest RwB2 
0.51 0.05 - 61684 1870 Loam Farm field m5d2 

0.54 0.06 - 61676 1833 Loam Forest Mtc2 
0.56 0.05 - 61652 1764 Unsorted sand Farm field XeB 
0.58 0.07 6 1672 1832 Unsorted sand Farm field FdA 

0.61 0.07 - 61643 1761 Unsorted sand Forest RwB 
0.67 0.08 - 61662 1828 Unsorted sand Forest Mtc2 

0.53 0.06 - 61658 1827 Unsorted sand Forest m5d2 

0 0.59 0.07 - 61701 1 875 Unsorted sand Forest EcE2 

0.81 0.1 - 61704 1876 Silty clay Farm field RwB 
0.86 0.1 - 61 649 1763 Silty clay Farm field XfB 
0.87 0.1 - 61637 1759 Unsorted sand Forest EcE2 
0.88 0.1 - 61631 1757 Loam Horse pasture wyc2 
0.96 0.12 - 61625 1755 Loam Farm field FdA 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

CONCENTRATION OF RADIUM-226 AT 0 - 6 INCHES 4230 
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@Ci/gp @CVg)b Validation No. No. Map 

Qualifief Symbol 

0.85 0.06 - 61685 1871 Silt (loess) Forest RwB2 

0.88 0.05 - 61640 1761 Silt (loess) Forest RwB 
0.91 0.1 - 61705 1877 Silt Forest wyc2 

1.02 0.08 - 61647 1763 Silt (loess) Farm field XfB 
1.02 0.06 - 61635 1759 Clayey silt (loess) Forest EcE2 

1.06 0.59 - 61656 1827 Clayey silt Forest m5d2 
1-08 0.08 - 61682 1870 Silt (loess) Farm field m5d2 
1.1 0.08 - 61689 1872 Silt (loess) Farm field XfB 

1.11 0.06 - 61708 1878 Clayey silt (loess) Farm field FdA 
1.12 0.08 - 
1.15 0.09 - 
1.16 0.87 - 
1.16 0.09 - 
1.16 0.09 - 
1.18 0.07 - 
1 2  0.07 - 
1 2  0.07 - 

121 0.07 - 
121 0.09 - 
1 2 4  0.09 - 
1 24 0.09 - 
1 2 7  0.09 - 
1 28  0.1 - 
129 0.1 - 
1.3 0.1 - 

1.33 0.09 - 
1.35 0.1 - 
1.37 0.1 - 

61698 
61666 

61696 

61673 

61644 

6 1702 

61663 

61668 

61659 

61677 

61650 

61638 

6 1 670 

61622 

61679 

61692 

61626 

61632 

61653 

1875 
1831 

1874 

1833 

1762 

1876 

1829 

1830 
1828 

1834 

1764 

1760 

1832 

1755 

1835 

1873 

1756 

1758 

1826 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silly clay 

Clayey silt (loess) 
Silt (loess) 

Silt (loess) 
Clayey silt 

Clayey silt (loess) 
Clayey silt (loess) 

Silly clay 

Silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt (loess) 

Forest 
Horse pasture 

Fadpasture 

Forest 

Forest 

Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Grass field 
Farm field 

EcE2 
wyc2 

EcE2 

MtC2 

wYc2 
RwB 
XfB 

RwB2 
MtC2 

FCA 
XeB 
Mtc2 

FdA 
FdA 

DaB 
FdA 

FdA 

wyc2 

XeB 
1.39 0.1 - 6171 1 1879 Clayey silt (loess) Horse pasture XfB 
1.48 0.1 1 - 61629 1757 Clay Horse pasture wyc2 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9. 1992 

(Continued) 

CONCENTRATION OF RADIUM2226 AT 36 - 42 INCHES 

4230- 

Result 2-sigma Data Sample Boring Litholog yd Land Use us scs 
@Cilg)' @Cilg)b Validation No. No. b P  

Qualifier' Symbol . 

0.59 

0.63 
0.7 

0.72 

0.72 

0.75 

0.76 

0.76 

0.76 

0.77 
0.77 

0.78 

0.78 

0.82 
0.82 
0.83 
0.84 

0.86 

0.88 
0.88 
0.94 

1.04 

1.04 

1.08 

1.23 
1.26 

1.44 

1.47 

1.53 

1.61 

0.05 

0.05 

0.06 

0.05 

0.04 

0.04 

0.06 

0.06 

0.04 

0.06 
0.06 

0.06 

0.06 

0.06 

0.05 
0.06 

0.06 

0.05 

0.07 

0.68 

0.05 

0.08 

0.08 

0.08 

0.09 

0.09 

0.08 

0.13 

0.1 1 

0.09 

6 1 w  

61706 

61690 

61712 

61697 

61671 

61627 

61645 

61630 

61693 

61655 
61683 

61651 
61686 

61703 
61664 

61709 

61 661 

61639 

61634 

6 1678 

61680 

61700 

61667 

61642 

61669 

61657 

6 1624 

6 1 636 

61675 

1763 

1877 

1872 

1879 

1874 

1832 

1756 

1762 

1757 

1873 

1826 
1870 

1764 
1871 

1876 
1829 

1 878 

1828 

1760 
1758 

1834 

1835 

1875 

1831 

1761 

1830 

1827 

1755 

1759 

1833 

Loam 
Sorted sand 

Unsorted sand 
Loam 
Loam 

Loadunsorted sand 
Siltylsandy day 
Unsorted sand 
Unsorted sand 

Loam 
Unsorted sand 

Loam 
Clayey silt 

Unsorted sand 
Loam 
Loam 
Loam 
Loam 
Loam 
Clay 
Loam 

sandy sin 
Loam 
Loam 
Loam 

Unsorted sand 
Clay 
Loam 
Loam 
Loam 

Farm field 
Forest 

Farm field 
Horse pasture 
Farm/pasture 

Farm field 
Farm field 

Forest 
Horse pasture 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Grass field 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

XfB 
wyc2 
XfB 
Xf B 

EcE2 

FdA 
FdA 

wyc2 

wYc2 
FdA 
XeB 

m5d2 
XeB 

RwB2 

RwB 
Xf B 
FdA 
Mtc2 
Mtc2 
wyc2 
FCA 
DaB 
EcE2 

wYc2 
RwS 
RwB2 

m5d2 
FdA 
EcE2 

MtC2 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

CONCENTRATION OF RADIUM-226 AT 48 - 54 INCHES 4 2 3 0  
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CIIgF (pCiig)b Validation No. No. WP 

Qualifiev Symbol 

0.63 

0.68 

0.69 

0.7 
0.75 

0.76 

0.77 

0.77 

0.79 

0.8 

0.8 
0.83 

0.87 

0.89 

0.9 

0.91 

0.91 

0.93 

0.93 

129 

1.38 

0.05 

0.05 

0.05 

0.05 
0.04 

0.06 

0.04 

0.06 
0.05 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 
0.07 

0.07 

0.07 

0.07 

0.09 

0.1 1 

6 1 628 

61691 

61707 

61681 
61652 

61649 

61710 

61701 

61684 

61694 

61687 

61646 

61658 

61672 

61662 

61704 

61631 

61676 

61643 

61637 

61625 

1756 

1872 

i a n  
1835 

1764 

1 763 

1878 

1875 

1870 

1873 

1871 

1762 

1827 

1832 

1828 

1876 

1757 

1833 

1761 

1759 

1755 

Loam 
Unsorted sand 
sorted sand 

Loadwell-sorted sand 
Unsorted sand 

Silty clay 

Loam 
Unsorted sand 

Loam 
Unsorted sand 

Loam 
Loam 

Unsorted sand 
Unsorted sand 
Unsorted sand 

Silty clay 

Loam 
Loam 

Unsorted sand 
Unsorted sand 

Loam 

Farm field 
Farm field 

Forest 

Farm field 
Farm field 
Farm field 
Farm field 

Forest 

Farm field 
Farm field 

Forest 

Forest 

Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 

Forest 

Forest 

Farm field 

FdA 
Xf B 

wyc2 

DaB 
XeB 
XfB 
FdA 
EcE2 

MsD2 

FdA 

RwB2 
wyc2 

MsD2 

FdA 

MtC2 

RwB 
wyc2 

MtC2 

RwB 

EcE2 

FdA 

~RIRCRAI1SS/dlin-UDccember 9, 1992 

umpcawn 

4-164 



FEMP-OSBG-2 
December 9, 1992 TABLE 4 - 6 

(Continued) 

CONCENTRATION OF RADIUM-228 AT 0 - 6 INCHES 

4230 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgr @CVg)b Validation No. No. Map 

Qualifier Symbol 

0.8 0.1 - 61629 1757 Clay Horse pasture wyc2 

0.8 0.1 - 61696 1874 Clayey silt (loess) Fadpasture EcE2 
0.88 0.08 - 61698 1875 Clayey silt (loess) Forest ECE2 
0.93 0.07 - 61685 1871 Silt (loess) Forest RwB2 

0.94 0.1 - 61622 1755 Clayey silt (loess) Farm field FdA 

0.94 0.1 - 
0.95 0.1 - 
0.96 0.07 
0.96 0.09 
1.03 0.07 - 
1 .os 0.09 
1.06 0.1 - 
1.07 0.1 - 

0.09 - 
0.07 - 

1.09 0.08 - 
1.11 0.1 - 
1.13 0.09 - 
1.13 0.06 - 
1.14 0.06 - 
1.14 0.1 - 
1.14 0.09 - 
1.14 0.07 - 
1.15 0.06 - 
1.15 0.08 - 
1.15 0.09 - 
1.17 0.08 - 
1.17 0.06 - 
1 2  0.1 1 - 

1 27 0.09 - 

61638 
61711 
61668 
61650 
61659 
61626 
61670 
61666 
61677 
61663 
61705 
61632 
61682 
61656 
61635 
61653 
61647 
61702 
61640 
61673 
61644 
61689 
61708 
61679 
61692 

1760 
1879 
1830 
1764 
1828 
1756 
1832 
1831 
1834 
1829 
1877 
1758 
1870 
1827 
1759 
1826 
1763 
1876 
1761 
1833 
1762 
1872 
1878 
1835 
1873 

Silty clay 
Clayey silt (loess) 

Silt (loess) 
clayiy silt (loess) 

Clayey silt 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt 

Clayey silt 
Silt (loess) 
Clayey silt 

Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 
Silty clay 

Silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Farm field 
Horse pasture 

Forest 
Farm field 

Forest 
Farm field 
Farm field 

Horse pasture 
Farm field 
Farm field 

Forest 
Grass field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 

MtC2 
XfB 

RwB2 
XeB 
MtC2 
FdA 
FdA 

wyc2 
FCA 
XfB 

wyc2 
wyc2 
m5d2 
m5d2 
EcE2 
XeB 
XfB 
RwB 
RwB 
MtC2 
wyc2 
XfB 
FdA 
DaB 
FdA 
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FEMP-OSBG-2 TABLE 4 - 6 
December 9, 1992 

(Continued) 

4230 CONCENTRATION OF RADIUM-228 AT 36 - 42 INCHES 

Resutt 2-sigma Data Sample Boring Lithoiogyd Land Use us scs 
@CVgp @CVg)b Validation No. No. Map 

Qualifier Symbol 

0.4 0.11 . - 
0.4 0.08 - 

0.45 0.06 - 
0.46 0.04 - 
0.51 0.08 - 
0.51 0.05 - 
0.55 0.04 - 
0.62 0.1 1 - 
0.62 0.07 

0.67 0.07 - 
0.67 0.1 1 - 
0.69 0.05 

0.7 0.05 - 
0.09 - 
0.04 - 

61642 

61657 
61639 

61693 
61700 

61678 

61690 

61636 

61664 

6 1 675 

61667 

61697 

61655 

61669 

61706 

1761 

1827 

1760 

1873 
1875 

1834 
1872 

1759 

1829 

1833 

1831 
1874 

1826 

1830 

1877 

Loam 
Clay 

Loam 
Loam 
Loam 
Loam 

Unsorted sand 

Loam 
Loam 
Loam 
Loam 
Loam 

Unsorted sand 

Unsorted sand 

Sorted sand 

Forest 

Forest 

Farm field 

Farm field 
Forest 

Farm field 

Farm field 

Forest 
Farm field 

Forest 

Horse pasture 
Farmlpasture 

Farm field 

Forest 

Forest 

RwB 

MsD2 

MtC2 

FdA 

EcE2 
FCA 
XfB 

EcE2 

XfB 

MtC2 

wyc2 
EcE2 

XeB 

RwB2 

wyc2 
0.75 0.05 - 61683 1870 Loam Farm field MsD2 

0.76 0.07 

0.8 0.07 

0.81 0.06 

0.83 0.06 

0.86 0.1 1 

0.91 0.09 

1.04 0.04 
1.09 0.06 

1.14 0.06 

1 24  0.06 

125 0.05 
1 27 0.03 

1.29 0.06 

1.37 0.04 

61648 
61 680 

61703 

61686 

61624 

61634 

61627 

61712 

61645 

61661 

61709 

61671 

61651 
61630 

1763 
1835 

1876 
1871 

1755 

1758 

1756 

1879 

1762 

1828 

1878 

1832 

1764 
1757 

Loam 
- Sandy silt 

Loam , 

Unsorted sand 

Loam 
Clay 

Silty/sandy day 

Loam 
Unsorted sand 

Loam 
Loam 

Loadunsorted sand 

Clayey silt 
Unsorted sand 

Farm field 
Farm field 

Farm field 

Forest 

Farm field 
Grass field 

Farm field 

Horse pasture 

Forest 

Forest 

Farm field 

Farm field 

Farm field 

Horse pasture 

XfB 

DaB 

. RwB 

RwB2 

FdA 

wyc2 

FdA 
XfB 

wyc2 

Mtc2 

FdA 

FdA 

XeB 

wyc2 
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FEMP-OSBG-2 
TABLE 4 - 6 December 9, 1992 

(Continued) 

CONCENTRATION OF RADIUM-228 AT 48 - 52 INCHES 
4230 

Result 2-sigma Data Sample Boring Lithologyd Land Use u s  scs 
@CUg)’ @CVg)b Validation No. No. Map 

Symbol Qualifier 

0.36 0.04 - 
0.41 0.07 - 
0.45 0.1 - 
0.46 0.09 - 
0.56 0.06 - 
0.59 0.07 - 
0.6 0.1 1 - 

0.62 0.07 - 
0.67 0.04 . 
0.68 0.05 - 
0.71 0.05 - 
0.71 0.06 - 
0 -73 0.06 - 
0.75 0.09 - 
0.82 0.04 - 
0.83 0.06 - 
1.01 0.1 - 
1.05 0.05 - 
1.16 0.04 - 
1.16 0.04 - 
1 27 0.04 - 

61691 
61 662 
61631 
61649 
61646 
61643 
61625 
61701 
61707 
61652 
61681 
61672 
61658 
61704 
61694 
61676 
61637 
61 687 
61684 
61628 
61710 

T. 

FEJURCRABSS/~I~-UD~C~~I~~~ 9, 1992 

W g r d d  

1 872 Unsorted sand 
1828 Unsorted sand 
1757 Loam 
1 763 Silty clay 
1762 Loam 
1761 Unsorted sand 
1755 Loam 
1875 Unsorted sand 
i a n  Sorted sand 
1 764 Unsorted sand 
1835 Loardwell-sorted sand 
1832 Unsorted sand 
1827 Unsorted sand 
1876 Silty clay 
1873 Unsorted sand 
1833 Loam 
1759 Unsorted sand 
1871 Loam 
1870 Loam 
1756 Loam 
1878 Loam 

Farm field 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

XfB 
MtC2 
wyc2 
XfB 

wyc2 
RwB 
FdA 

EcE2 
wyc2 
XeB 
DaB 
FdA 

MsD2 
RwB 
FdA 
Mtc2 
ECE2 
RwB2 
MsD2 
FdA 
FdA 
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TABLE 4 - 6  

(Continued) 

FEMP-OSBG-2 
December 9, 1992 

CONCENTRATION OF RUTHENIUM-106 AT 0 - 6 INCHES e 4236) 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVg)' @CVg)b Validation No. No. Map 

Qualifiet' Symbol 

< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 

< 
< e! 
< 
< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

0 

0.07 

0.07 
0.07 

0.07 
0.07 

0.07 

0.07 

0.07 

0.07 

0.07 
0.07 
0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.09 

D 
D 

D 

D 

D 
D 

D 

D 

D 
D 
D 
D 

D 

D 

D 

D 

D 
D 

D 

D 

D 
D 
D 
D 
D 
D 
D 

D 

D 

D 

61682 

6 1689 

61673 

61677 

61679 

61666 

61685 

61668 

61692 

61702 
61705 
61670 

6171 1 

61647 

61629 

61632 

61644 

61638 

61650 

61640 

61659 

61708 

61698 

61663 

61696 

61635 

61626 

61653 

61656 

61622 

1870 

1872 

1833 

1834 

1835 

1831 

1871 

1830 

1873 

1876 
1 877 

1832 

1879 

1763 

1757 

1758 

1762 

1760 

1 764 

1761 

1828 

1878 

1875 

1829 

1874 

1759 

1756 

1826 

1827 

1755 

Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clay 
Clayey silt 

Silty clay 
Silty clay 

Clayey silt (loess) 
Silt (loess) 
Clayey silt 

Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt (loess) 
Clayey silt 

Clayey silt (loess) 

Farm field 

Farm field 

Forest 

Farm field 

Farm field 

Horse pasture 

Forest 

Forest 

Farm field 

Farm field 
Forest 

Farm field 

Horse pasture 

Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 

. Farm field 

. Forest 

Forest 

Farm field 

Forest 

Farm field 

Fadpast u re 

Forest 

Farm field 

Farm field 

Forest 

Farm field 

m5d2 
XfB 

MtC2 

FCA 

DaB 

wyc2 

RwB2 

RwB2 

FdA 

RwB 
wyc2 
FdA 

Xf B 

XfB 

wyc2 

wyc2 

wyc2 
Mtc2 

XeB 
RwB 
MtC2 

FdA 

EcE2 

XfB 
EcE2 

EcE2 

FdA 
XeB 

m5d2 
FdA 
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TABLE 4 - 6 
FEMP-05BG-2 

December 9, 1992 

(Continued) 

4230 
CONCENTRATION OF RUTHENIUM-106 AT 36 - 42 INCHES 

Resuh Bsigma Data Sample Boring Lithologyd Land Use us scs 
@Ci/gp @CVg)b Validation No. No. Map 

Qualifier' Symbol 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

a 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 

a 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 
0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 
0.08 

0.08 
0.09 

0.09 

0.1 

0.5 
0.5 

- 
- 
- 
- 
D 
- 
- 
- 
- 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
- 
J 

61690 

61706 

61709 

61671 

61655 

61686 

61683 

61645 
61693 

61712 
61651 

61697 

61680 

61661 

61634 

61636 

61664 

61703 

61 648 
61669 

61 639 

61678 

61700 
61642 

61657 

61675 

61667 

61624 

61627 

61630 

1872 

1877 

1878 

1832 

1826 

1871 

1870 

1762 
1873 

1879 

1764 
1 874 

1835 

1828 

1758 

1759 

1829 

1876 

1763 

1830 

1760 

1834 

1875 

1761 

1827 

1833 

1831 

1755 

1756 

1757 

Unsorted sand 
Sortdsand 

Loam 
Loamlunsorted sand 

Unsorted sand 
Unsorted sand 

Loam 
Unsorted sand 

Loam 
Loam 

Clayey silt 
Loam 

Sandy silt 
Loam 
Clay 
Loam 
Loam 
Loam 
Loam 

Unsorted sand 
Loam 
Loam 
Loam 
Loam 
Clay 
Loam 
Loam 
Loam 

Siltyhndy day 
Unsorted sand 

\ 

Farm field 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 

Fadpasture 
Farm field 

Forest 
Grass field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 
Forest 

- Forest 
Horse pasture 

Farm field 
Farm field 

Horse pasture 

XfB 
wyc2 

FdA 
FdA 
XeB 

RwB2 
MsD2 

wyc2 

FdA 
XfB 
XeB 
EcE2 

DaB 
MtC2 

wyc2 

EcE2 

XfB 
RwB 
XfB 

RwB2 
MtC2 
FCA 

EcE2 

RwB 
MsD2 

MtC2 

wyc2 

FdA 
FdA 

wyc2 
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TABLE 4 - 6 
FEiMP-OSBG-2 

December 9, 1992 

(Continued) 

CONCENTRATION OF RUTHENIUM-106 AT 48 - 54 INCHES 

Result 2-sigma Data Sample Boring Lflhologyd Land Use us scs 
(pCVg)' (~Cilg)~ Validation No. No. Map 

Qualifier Symbol 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

i < 

< 
< 
< 
< 

< 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.08 

0.1 1 

61691 

61658 

6 1687 

61681 

61628 

61694 

61707 

61646 
61643 
61631 

61684 
61652 

61676 

61710 

61662 
61701 

61672 
61649 

61637 
61704 

61625 

1872 
1827 

1871 

1835 

1756 

1873 

1877 

1762 
1761 

1757 
1870 

1764 

1833 
1878 

1828 

1875 

1832 

1763 

1759 

1876 

1755 

Unsorted sand 
Unsorted sand 

Loam 
Loadwell-sorted sand 

Loam 
Unsorted sand 
sorted sand 

Loam 
Unsorted sand 

Loam 
Loam 

Unsorted sand 
Loam 
Loam 

Unsorted sand 
Unsorted sand 
Unsorted sand 

Silty clay 
Unsorted sand 

Silty clay 
Loam 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

XfB 
MsD2 

RwB2 

DaB 
FdA 
FdA 

wyc2 

wyc2 

RwB 

wYc2 
MsD2 
XeB 

MtC2 

FdA 
MtC2 
EcE2' 
FdA 
XfB 

EcE2 

RwB 
FdA 
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TABLE 4 - 6 

(Continued) 

FEMP-OSBG-2 
December 9, 1992 

CONCENTRATION OF STRONTIUM-90 AT 0 - 6 INCHES 4230 

Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @CUg)b Validatlon No. No. Map 

Qualifier Symbol 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

.: 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

61689 

61696 

61677 

61679 

61682 

61685 

61670 

61692 

61668 

61698 

6 1702 

61705 

61708 

61673 

61622 

61666 

61640 

61647 

61629 

61632 

61635 

61638 

61 626 

61644 

61663 

61 650 

61653 

61 656 

61659 

61711 

1 872 

1874 

1834 

1835 

1870 

1871 

1832 

1873 

1830 

1875 

1876 

1877 

1 878 

1833 

1755 

1831 

1761 

1763 

1757 

1758 

1759 

1 760 

1756 

1762 

1829 

1764 

1826 

1827 

1828 

1879 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 

Silt 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clay 
Clayey silt 

Clayey silt (loess) 
Silty clay 

Clayey silt (loess) 
Silty clay 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt 

Clayey silt (loess) 

Farm field 
FaWpasture 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 

XfB 
EcE2 
FCA 
DaB 

MsD2 

RwB2 
FdA 
FdA 

RwB2 

EcE2 
RwB 

wyc2 
FdA 
Mtc2 
FdA 

WYC2 
RwB 
XfB 

wYc2 
wyc2 
EcE2 
Mtc2 
FdA 

wYc2 
XfB 
XeB 
XeB 

MsD2 
MtC2 
XfB 

FER/RCRABSSldlm-2/Dccembr.r 9,1992 
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TABLE 4 - 6 

(Continued) 

CONCENTRATION OF STRONTIUM90 AT 36 - 42 INCHES 

FEMP-OSBG-2 
December 9. 1992 

4230 

Result 2-sigma Data Sample Boring Lithology' Land Use us scs 
@CVgp @CVg)b Validation No. No. Map 

Quatifief Symbol 

< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

1 < 

i < 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 

< 

0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

02.5 

0.6 
0.9 

... 

0.5 
d.5 

.,I 5 

0.5 .L, 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

61690 
61697 
61678 
61680 
61683 
6 1 686 
61671 
61693 
61669 
61700 
61703 
61706 
61709 
61675 
61624 
6 1667 
61642 
61648 
61630 
61634 
61636 
61639 
6 1627 
61645 
61664 
61651 
61655 
61657 
61661 
61712 

1872 
1874 
1834 
1835 
1870 
1871 
1832 
1 873 
1830 
1875 
1876 
1877 
1878 
1833 
1755 
1831 
1761 
1763 
1757 
1758 
1759 
1760 
1 756 
1762 
1829 
1764 
1826 
1827 
1828 
1879 

Unsorted sand 
Loam 
Loam 

Sandy silt 
Loam 

Unsorted sand 
Loamlunsortedsand 

Loam 
Unsorted sand 

Loam 
Loam 

Sorted sand 
Loam 
Loam 
Loam 
Loam 
Loam 
Loam 

Unsorted sand 
Clay 
Loam 
Loam 

Siltylsandy day 
Unsorted sand 

Loam 
Clayey silt 

Unsorted sand 
Clay 
Loam 
Loam 

Farm field 
Fadpasture 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

Forest 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Horse pasture 

XfB 
EcE2 
FcA 
DaB 

m5d2 
RwB2 
FdA 
FdA 

RwB2 
EcE2 
RwB 

wYc2 
FdA 
MtC2 
FdA 

wYc2 
RwB 
XfB 

wyc2 
wyc2 
EcE2 
MtC2 
FdA 

wYc2 
XfB 
XeB 
XeB 

m5d2 
MtC2 
XfB 
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TABLE 4 - 6 
FEMP-OSBG-2 

December 9. 1992 

(Continued) 

CONCENTRATION OF STRONTIUM-90 AT 48 - 54 INCHES 4 2.30 
Resutt 2-sigma Data Sample Boring . Lithologyd Land Use us scs 
@CUgp @CUg)b Validation No. No. Map 

QualifierC Symbol 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

.i < 

< 
< 
< 
< 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.56 

61691 
61701 
61684 
61687 
61676 
61694 
61672 
61704 
61707 
61681 
61625 
61643 
61710 
61631 
61637 
61628 
61646 
61662 
61652 
61658 
61649 

1 872 Unsorted sand 
1875 Unsorted sand 
1870 Loam 
1871 Loam 
1833 Loam 
1873 Unsorted sand 
1832 Unsorted sand 
1876 Silty clay 
1877 Sorted sand 
1835 Loam/well-sorted sand 
1755 Loam 
1761 Unsorted sand 
1878 Loam 
1757 Loam 
1759 Unsorted sand 
1756 Loam 
1762 Loam 
1828 Unsorted sand 
1 764 Unsorted sand 
1827 Unsorted sand 
1763 Silty clay 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

Farm field 

XfB 
EcE2 
MsD2 
RwB2 
Mtc2 
FdA 
FdA 
RwB 

wYc2 
DaB 
FdA 
RwB 
FdA 

wyc2 
EcE2 
FdA 

wyc2 
Mtc2 
XeB 
MsD2 
XfB 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

CONCENTRATION OF TECHNETIUM-99 AT 0 - 6 INCHES 6230 
Resutt 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CUgp @CUg)b Validation No. No. Map 

Symbol Qualifier 

< 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

i 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

a 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 * 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

61622 
61626 
61629 
61632 
61635 
61638 
61640 
61644 
61647 
61650 
61653 
61656 
61659 
61663 
61668 
61666 
61670 
61673 
61677 
61679 
61682 
61685 
61689 
61692 
61696 
61 698 
61702 
61705 
61708 
6171 1 

1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1826 
1827 
1828 
1829 
1830 

1831 
1832 
1833 

1834 
1835 
1870 
1871 
1872 
1873 
1874 
1875 
1 876 
1877 
1878 
1879 

Clayey silt (loess) 
Clayey silt (loess) 

Clay 
Clayey silt 

Clayey silt (loess) 
Silty clay 

Silt (loess) 
Silty clay 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt 
Clayey silt (loess) 
Clayey silt (loess) 

Farm field 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Farm/pasture 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

FdA 
FdA 

wyc2 

wYc2 
EcE2 
Mtc2 
RwB 

wyc2 
XfB 
XeB 
XeB 

m5d2 
MtC2 
XfB 

RwB2 

wYc2 
FdA 
Mtc2 
FCA 
DaB 

m5d2 
RwB2 
XfB 
FdA 
EcE2 
EcE2 
RwB 

w c 2  
FdA 
XfB 
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1 

FEMP-OSBG-2 
TABLE 4 - 6 December 9, 1992 

(Continued) 

CONCENTRATION OF TECHNETIUM-99 AT 36 - 42 INCHES 4230 
Result 2-sigma Data Sample Boring Lihologyd Land Use us scs 
@Ci/gp @CVg)b Validation No. No. h P  

Qualifier Symbol 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

i 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

6 1624 

61627 

61630 

61 634 

61636 

61639 

61642 

61645 

61648 

61651 

61655 

61657 

61661 

61664 

61669 

61667 

61671 

61675 

61678 

61680 

61683 

61686 

61690 

61693 

61697 

61740 

61703 

61706 

61709 

61712 

1755 

1756 

1757 

1758 

1759 

1760 

1761 

1762 

1 763 

1764 

1826 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

Loam 
Siltylsandy day 
Unsorted sand 

Clay 
Loam 
Loam 
Loam 

Unsorted sand 
Loam 

Clayey silt 
Unsorted sand 

Loam 
Loam 

Unsorted sand 
Loam 

Loadunsorted sand 
Loam 
Loam 

sandy sin 
Loam 

Unsorted sand 
Unsorted sand 

Loam 
Loam 
Loam 
Loam 

sorted sand 
Loam 
Loam 

Farm field 
Farm field 

Horse pasture 
Grass field 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Forest 

Horse pasture 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 

FaWpasture 
Forest 

Farm field 
Forest 

Farm field 
Horse pasture 

FdA 
FdA 

wyc2 

wyc2 
EcE2 

Mtc2 

RwB 
wyc2 

XfB 
XeB 
XeB 

MsD2 

MtC2 
XfB 

RwB2 
wyc2 

FdA 
MtC2 
FCA 
DaB 
MsD2 

RwB2 
XfB 
FdA 
EcE2 

EcE2 

RwB 
wyc2 

FdA 
XfB 
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TABLE 4 - 6 
FEMP-OSBG-2 

December 9, 1992 

(Continued) 

4 2373 CONCENTRATION OF TECHNETIUM-99 AT 48 - 54 INCHES 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CUgp Validation No. No. Map 

Qualifier' Symbol 

< 

< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

< 

i 
< 
< 
< 
< 
< 

< 

0.9 

0.9 

0.9 
0.9 
0.9 

0.9 

0.9 

0.9 

0.9 
0.9 

0.9 
0.9 

0.9 

0.9 

0.9 

0.9 
0.9 

0.9 

0.9 

0.9 

0.9 

61625 

61628 

61631 

61637 

61643 

61646 

61649 

61652 

61658 

61662 

61672 

61676 

61681 

61684 
61687 

61691 

61694 

61701 

61704 

61707 

61710 

1755 

1756 
1757 

1759 
1761 

1762 

1763 

1764 

1827 

1828 

1832 
1833 

1835 
1 870 

1871 

1872 

1873 

la75 

i a n  
1876 

1878 

Loam 
Loam 
Loam 

Unsorted sand 
Unsorted sand 

Loam 
Silty clay 

Unsorted sand 
Unsorted sand 
Unsorted sand 
Unsorted sand 

Loam 
Loamhnrell-sorted sand 

Loam 
Loam 

Unsorted sand 
Unsorted sand 
Unsorted sand 

Silty clay 

Sorted sand 
Loam 

Farm field 
Farm field 

Horse pasture 
Forest 

Forest 

Forest 

Farm field 
Farm field 

Forest 

Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 

Forest 
Farm field 

Forest 

Farm field 

FdA 
FdA 

wyc2 

EcE2 
RwB 

wyc2 

XfB 

X8B 

MsD2 

MtC2 

FdA 
MtC2 

DaB 

MsD2 

RwB2 

XfB 

FdA 
EcE2 

RwB 
wyc2 

FdA 
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TABLE 4 - 6 

(Continued) 

FEMP-OSBG-2 
December 9, 1992 

CONCENTRATION OF THORIUM-228 AT 0 - 6 INCHES 

Lithologp Land Use us scs 
Map 

Symbol 

Result 2-sigma Data Sample Boring 
@CVgp @CVg)b Validation No. No. 

Qualifier 

< 0.6 

0.68 

0.78 

0.84 

0.86 
0.88 

0.94 

0.94 
0.95 

0.99 
1 

1.01 

1.02 

1.04 

1.05 

1.08 

1.09 

1.09 

1.1 

1.14 

1 24 
129 

1.3 

1.3 

1.31 

1.34 

1.36 

1.43 

0.18 

0.1 9 

0.2 

0.2 

021 
0.18 

023 
0.18 

0.18 

021 

022 

0.17 

021 

021 
023 

023 

024 

0.2 

026 

021 

023 

025 
024 

027 

027 

027 

026 

028 

0.29 

61682 

61 663 

61689 

61659 

61685 

61692 

61656 

61705 
61677 

61698 

61635 

61702 

61696 

61670 

61629 

61 673 
61666 
61647 

61668 

61708 

61640 

61650 

6171 1 
61679 

6 1 626 

61622 

61653 

61638 

61644 

61632 

1870 

1829 
1872 

1828 
1871 

1873 

1827 

1877 

1834 

1875 

1759 
1876 

1874 

1832 

1757 
1833 
1831 

1763 

1830 

1 878 

1761 

1764 

1879 

1835 

1756 

1755 

1826 

1760 

1 762 

1758 

Silt (loess) 
Silt (loess) 
Silt (loess) 
Clayey silt 
Silt (loess) 

Clayey silt (loess) 
Clayey silt 

Silt 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clay 

Silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) . 

Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Silty clay 
Clayey silt 

Farm field 

Farm field 

Farm field 

Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 

Forest 
Forest 

.Farm field 

Farm/pasture 
Farm field 

Horse pasture 
Forest 

Horse pasture 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 

Farm field 
Farm field 

Farm field 
Farm field 

Forest 
Grass field 

MsD2 

Xf B 
XfB 

Mtc2 
RwB2 

FdA 
MsD2 

wyc2 

FcA 
EcE2 

EcE2 
RwB 
EcE2 
FdA 

wyc2 

Mtc2 

wyc2 

XfB 
RwB2 

FdA 
RwB 
XeB 
XfB 
DaB 

FdA 
FdA 
XeB 
MtC2 

wYc2 

wYc2 

2P3 
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FEMP-OSBG-2 
December 9, 1992 TABLE 4 - 6 

(Continued) 

1238 CONCENTRATION OF THORIUM-228 AT 36 - 42 INCHES 

Resutt 2-sigma Data Sample Boring Lithologyd Lend Use us scs 
@Cllgp @Ci/g)b Validation No. No. Map 

Qualifier' Symbol 

0.6 

< 0.6 

< 0.6 

< 0.6 

< 0.6 

0.65 
0.71 

0.71 
0.72 

0.75 
0.79 

0.81 

0.82 

0.85 

0.86 
0.88 
0.89 

0.9 

0.1 9 - 
* J  

J 

- 

0.18 J 
0.18 - 
0.18 J 
0.18 J 
0.1 8 - 
0.19 J 
0.1 9 - 
0.22 - 
0.1 8 - 
023 - 
021 - 
0.19 - 
0.15 - 

61664 

61690 

61683 

61706 

61671 

61693 
61655 

6 1709 

61686 

61 630 

61712 

61680 

61645 

61 678 

61651 

61639 
61700 
61697 

1829 

1872 

1870 

i a n  
1832 

1873 
1826 

1878 

1871 

1757 

1879 

1835 

1762 

1834 

1764 
1760 
1875 
1874 

Loam 
Unsorted sand 

Loam 
sorted sand 

Loamlunsorted sand 

Loam 
Unsorted sand 

Loam 
Unsorted sand 

Unsorted sand 

Loam 
Sandy silt 

Unsorted sand 

Loam 
Clayey silt 

Loam 
Loam 
Loam 

0.91 021 J 61661 1828 Loam 
0.99 0.22 J 61703 1876 Loam 

< 1 D 
1.08 023 - 
1.1 0.22 - 

1.15 024 - 
1.25 023 - 
125 023 - 
1.27 027 - 
1.3 024 - 

1.34 0.3 J 
1.39 029 - 

61627 

61648 

61669 

61634 

61657 

61636 

61624 

61667 

6 1 675 

61642 

1756 

1763 

1830 

1758 

1827 

1759 

1755 

1831 

1833 

1761 

Siltylsandy day 

Loam 
Unsorted sand 

Clay 

Clay 

Loam 
Loam 
Loam 
Loam 
Loam 
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Farm field 

Farm field 

Farm field 

Forest 

Farm field 

Farm field 
Farm field 

Farm field 
Forest 

Horse pasture 

Horse pasture 

Farm field 

Forest 

Farm field 

Farm field 

Farm field 
Forest 

Fadpasture 

XfB 
XfB 

MsD2 

wyc2 

FdA 

FdA 
XeB 

FdA 

RwB2 

wyc2 

XfB 
DaB 

wyc2 

FCA 
XeB 

MtC2 

EcE2 
E& 

Forest MtC2 

Farm field RwB 

Farm field 

Farm field 

Forest 

Grass field 

Forest 

Forest 

Farm field 

Horse pasture 

Forest 

Forest 

FdA 
XfB 

RwB2 

wYc2 
MsD2 

EcE2 
FdA 

wyc2 

MtC2 

RwB 
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TABLE 4 - 6 

FEMP-05BG-2 
December 9. 1992 

(Continued) 

CONCENTRATION OF THORIUM-230 AT 48 - 54 INCHES 4230 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @Cig)b  Validation No. No. Map 

Qualifier Symbol 

< 0.6 
< 0.6 

0.75 
0.85 

0.98 
1 

1.02 

1.03 
1.04 
1.07 
1.13 
1.2 

1.21 

.. 

1.22 a 1.29 
1.41 
1.45 
1.48 
1.54 
1.9 

2.02 

0.14 
0.16 
023 
0.23 
0.2 

023 
0.22 

0.21 
021 
0.24 
0.26 
0.21 
0.29 
0.26 
0.28 
0.32 
0.3 

0.35 
0.39 

61631 
61710 
61701 
61707 
61687 
61691 
61658 
61684 
61681 

61662 
61672 
61652 
61649 
61643 
61694 
61628 
61704 
61 637 
61676 
61625 
61646 

1757 
1878 
1875 
1877 
1871 
1872 
1827 
1 870 
1835 

1828 
1832 
1764 
1763 
1761 
1873 
1756 
1 876 
1759 
1833 
1755 
1762 

Loam 
Loam 

Unsorted sand 
Sorted sand 

Loam 
Unsorted sand 
Unsorted sand 

Loam 
Loamhell-sorted sand 

Unsorted sand 
Unsorted sand 
Unsorted sand 

Silty clay 
Unsorted sand 
Unsorted sand 

Loam 
Silty clay 

Unsorted sand 
Loam 
Loam 
Loam 

Horse pasture 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Forest 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 

Forest 

wyc2 
FdA 

EcE2 
wyc2 
RwB2 
XfB 

MsD2 

MsD2 
DaB 
Mtc2 
FdA 
XeB 
XfB 
RwB 
FdA 
FdA 
RwB 
EcE2 
MtC2 
FdA 

wyc2 
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FEMP-OSBG-2 

TABLE 4 - 6 December 9, 1992 

(Continued) 

CONCENTRATION OF THORIUM-232 AT 0 - 6 INCHES 

Result 2-sigma Data Sample Boring Litholog yd Land Use us scs 
(pcidg)' Validation No. No. W P  

Qualifier' Symbol 

0.64 
0.74 
0.78 
0.81 
0.82 

0.86 

0.86 
0.87 
0.91 
0.92 
0.93 
0.96 

0.96 

0.97 

1 
1.02 
1.04 
1.04 
1.06 
1.06 
1.07 
1.09 

1.11 
1.15 

1.18 
1.18 
1.19 
1.29 
1.44 
1.52 

0.17 

0.19 
0.18 - 
0.16 
0.2 
0.2 - 

0.18 J 
0.18 
0.17 
0.2 

0.19 
0.24 
0.21 
0.1 9 
0.2 J 

0.1 9 
0.25 - 
0.1 9 
0.24 
0.17 

0.23 - 
0.21 

023 - 
0.25 - - 
025 - 
0.24 
0.25 
0.27 
0.28 
0.29 

61685 

61705 
61702 
61656 
61647 
61689 
61663 
61670 
61698 
61635 
61629 
61708 
61 650 
61640 
61659 
61668 
61682 
61677 
61 673 
61696 
61644 
61679 

61666 
61626 
61622 
61638 
61692 
61653 
61632 
61711 

1871 

1 877 
1 876 
1827 
1763 
1 872 
1829 
1832 
1875 
1759 
1757 
1878 
1764 
1761 
1 828 
1830 
1870 
1834 

1833 
1874 
1762 
1835 
1831 
1756 
1755 
1760 
1873 
1826 
1758 
1879 

Silt (loess) 
Silt 

Clayey silt (loess) 
Clayey silt 
Silt (loess) 
Silt (loess) 
Silt (loess) 

Silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clay 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Clayey silt 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Silty clay 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt (loess) 

Forest 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
F a n  field 

Forest 
Forest 

Horse pasture 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm field 

Forest 
Farm/pasture 

Forest 
F a n  field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Grass field 

Horse pasture 

WE2 

wyc2 
RwB 
MsD2 
XfB 
XfB 
XfB 
FdA 
EcE2 

EcE2 
wyc2 
FdA 
XeB 
RwB 
MtC2 
RwB2 
MsD2 
FcA 

M tC2 
EcE2 

DaB 
wyc2 

wyc2 
FdA 
FdA 
MtC2 
FdA 
XeB 

wyc2 
XfB 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 

4230 ' ' 

CONCENTRATION OF THORIUM-232 AT 36 - 42 INCHES 

I 

Resuft 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CUg)' @Cig)b Validation No. No. N P  

Qualifier' Symbol 

< 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 - 
0.6 - 
0.6 - 
0.6 - 

0.68 0.1 8 - 
0.7 0.17 ' - 
0.7 0.17 J 

0.75 0.17 - 
0.75 0.13 - 
0.78 0.1 9 - 
0.8 0.18 - 

0.82 0.21 J 
0.84 0.18 - 
0.87 0.18 J 
0.91 0.22 - 
0.92 0.24 - 
0.95 022 - 

1 0.2 - 
1 D 

1.05 021 

61706 

61655 

61683 

61671 

61645 

61690 

61634 

61630 

61686 

61693 

61709 

61712 

61678 

61697 

61703 

61680 

61664 

61700 

61661 

61639 

61651 

61648 

61669 

61627 

61636 

1 877 Sorted sand 

1826 Unsorted sand 

1 870 Loam 
1832 Loardunsortedsand 

1762 Unsorted sand 

1872 Unsorted sand 

1758 Clay 

1757 Unsorted sand 

1871 Unsorted sand 

1873 Loam 
1 878 Loam 
1879 

1834 

1874 

1 876 

1835 

1 829 

1875 

1828 

1760 

1764 

1763 

1830 

1756 

1759 

Loam 
Loam 
Loam 
Loam 

Sandy silt 
Loam 
Loam 
Loam 
Loam 

Clayey silt 

Loam 
Unsorted sand 

Siltyhndy clay 

Loam 

Forest 

Farm field 

Farm field 

Farm fidd 

Forest 

Farm field 

Grass field 

Horse pasture 

Forest 

Farm field 

Farm field 

Horse pasture 

Farm field 

Farm/past u re 

Farm field 

Farm field 

Farm field 

Forest 

Forest 

Farm field 

Farm field 

Farm field 

Forest 

Farm field 

Forest 

wyc2 

XeB 
MsD2 

FdA 

wyc2 

XfB 

wyc2 

wyc2 

RwB2 

FdA 

FdA 

XfB 

FcA 

EcE2 

RwB 
DaB 

XfB 

EcE2 

Mtc2 

MtC2 

XeB 

XfB 

RwB2 

FdA 

EcE2 

1.13 024 - 61642 1761 Loam Forest RW8 
1.16 027 - 61675 1833 L o w  Forest MtC2 

- Forest MsD2 1.22 022 61657 1827 Clay 
1.26 0.24 - 6 1667 1831 Loam Horse pasture wyc2 

1.35 0.26 61624 1755 Loam Farm field FdA 
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FEMP-OSBG-2 
TABLE 4 - 6 . December 9, 1992 

(Continued) 

CONCENTRATION OF THORIUM-232 AT 48 - 54 INCHES 4236 

us scs 
Map 

Symbol 

ResuR 2-sigma Data Sample Boring Lithologyd Land Use 
@Cigp @Ci/g)b Validation No. No. 

Qualifief 

< 0.6 61628 1756 Loam Farm field FdA 

< 0.6 J 
< 0.6 

< 0.6 

< 0.6 

0.63 0.14 - 
0.63 0.18 - 
0.63 0.19 

0.69 0.17 

0.71 0.18 

0.71 0.13 - 
0.74 0.16 

0.85 0.21 

0.85 0.21 - a -'0.86 0.18 J 
0.98 0.18 

0.98 0.24 

1.01 0.21 

1.06 0.24 - 
122 025 - 
1.3 027 - 

61707 

61691 

61687 

61681 

61672 

61694 

61710 

61652 

61684 

61701 

61658 

61646 

61676 

6 1662 

61643 

61637 

61704 

61649 

61631 

61625 

1 877 sorted sand Forest 
1872 Unsorted sand Farm field 
1871 Loam Forest 
1835 Loam/well-sorted sand Farm field 
1832 Unsorted sand Farm field 
1873 Unsorted sand Farm field 
1878 Loam Farm field 
1764 Unsorted sand Farm field 
1 870 Loam Farm field 
1875 Unsorted sand Forest 
1 827 Unsorted sand Forest 
1762 Loam Forest 
1833 Loam Forest 
1828 Unsorted sand Forest 
1761 Unsorted sand Forest 
1759 Unsorted sand Forest 
1876 Silty clay Farm field 
1 763 Silty clay Farm field 
1757 Loam Horse pasture 
1755 Loam Farm field 

wyc2 

XfB 
RWB2 
DaB 
FdA 

. FdA 
FdA 
XeB 

Ms02 
EcE2 
MsD2 

wyc2 

MtC2 

MtC2 

RwB 
EcE2 

RwB 
XfB 

wyc2 

FdA 

FEWRCRABSSldlm-YDecember 9, 1992 
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TABLE 4 - 6 

FEMP-OSBG-2 
December 9, 1992 

(Continued) 
-. . 

4236) 
CONCENTRATION OF URANIUM-234 AT 0 - 6 INCHES 

Result 2-sigma Data .Sample Boring LUhologf Land Use us scs 
@Cilgp @Cig)b Validation No. No. Map 

Qualifier Symbol 

0.67 

0.8 

0.83 

0.83 

0.84 

0.86 

0.86 

0.88 

0.9 

0.91 

0.93 

0.94 

0.94 

0.99 

1 

1.01 

1.02 

1.03 

1.07 

1.08 

1.09 

1.1 

1.12 

1.13 

1.17 

1.18 

1.23 

1.31 

0.12 

0.13 

0.14 

0.14 

0.13 

0.1 3 

0.16 

0.13 

0.13 

0.14 

0.14 

0.13 

0.14 

0.14 

0.18 

0.16 

0.15 

0.16 

0.1 5 
0.1 5 

0.17 

0.16 

0.15 

0.16 

0.18 

0.17 

0.16 

0.17 

0.19 

0.17 

61689 

61682 

61685 

61677 

61629 

61708 

61647 

61702 

61632 

61666 

61663 

61670 

61644 

61640 

61673 

61638 

61696 

61653 

61705 

61622 

61650 

61626 

61659 

6171 1 

61635 

61679 

61656 

61698 

61692 

61668 

1 872 

1870 

1871 

1834 

1757 

1 878 

1 763 

1876 

1758 

1831 

1 829 

1832 

1762 

1761 

1833 

1760 

1 874 

1 826 

1877 

1755 

1764 

1 756 

1 828 

1879 

1759 

1835 

1827 

1875 

1873 

1830 

FElURCRABSSldlm-Z/December 9,1992 

\chsngebWW 

4- 183 

Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 

Clay 
Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 
Silty clay 

Silt (loess) 

Silt (loess) 
Silty clay 

Clayey silt (loess) 
Clayey silt (loess) 

Silt 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clayey silt 
Clayey silt (loess) 

Clayey silt (loess) 

Silt (loess) 

Clayey silt 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 

Farm field 
Farm field 

Forest 
Farm field 

Horse pasture 
Farm field 
Farm field 
Farm field 
Grass field 

Horse pasture 
Farm field 
Farm field 

Forest 
Forest 
Forest 

Farm field 
Farm/pasture 

Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Horse pasture 

Forest 
Farm field 

Forest 
Forest 

Farm field 
Forest 

XfB 
MsD2 

RwB2 
FCA 

wyc2 

FdA 
XfB . 

RwB 
wyc2 

wyc2 
Xf B 
FdA 

wyc2 
RwB 
MtC2 
MtC2 
EcE2 
XeB 

wyc2 
FdA 

XeB 
FdA 
MtC2 
XfB 

EcE2 
DaB 

MsD2 

EcE2 

FdA 
RwB2 
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TABLE 4 - 6 

(Continued) 

FEMP-05 BG-2 
December 9, 1992 

CONCENTRATION OF URANIUM-234 AT 36 - 42 INCHES 

Result 2-sigma Data Sample Boring Lithologyd 
(pciigp (pCilg)b Validation No. No. 

Qualifief 

0.48 0.08 

0.5 0.08 M 
< 0.6 D 
< 0.6 D 

0.61 0.1 1 - 
0.64 0.13 

0.66 0.12 - 
0.66 0.12 - 
0.67 0.1 1 

0.69 0.1 3 

0.69 0.1 1 - 
0.69 0.11 M 
0.69 0.12 - 
0.69 0.1 1 - 0 0.71 0.12 - 
0.71 0.12 - 
0.73 0.1 1 - 
0.73 0.12 - 
0.74 0.14 - 
0.76 0.12 - 
0.77 0.1 2 - 
0.79 0.1 3 - 

. 0.88 0.13 

0.9 0.13 - 
0.91 0.13 - 
0.94 0.16 - 
0.99 0.15 - 
1.04 0.15 - 
1.08 0.16 

1.3 0.18 E 

61683 

61664 

61690 

61706 

61627 

61648 

61655 

61651 

61630 

61686 

61671 

61661 

61709 

61639 

61680 

61693 

61678 

61645 

61712 

61634 

61703 

61697 

61657 

61667 

61700 

61 675 

61642 

61636 

61669 

61624 

1870 Loam 
1829 Loam 
1872 Unsorted sand 
1877 sorted sand 
1756 Silty/sandy clay 
1763 Loam 
1826 Unsorted sand 
1 764 Clayey silt 
1757 Unsorted sand 
1871 Unsorted sand 
1832 Loamlunsorted sand 
1828 Loam 
1878 Loam 
1760 Loam 
1835 Sandy silt 
1873 

1834 

1 762 

1879 

1758 

1876 

1874 

1827 

1831 

1875 

1833 

1761 

1759 

1830 

1755 

Loam 
Loam 

Unsorted sand 

Loam 
Clay 

Loam 
Loam 
Clay 

Loam 
Loam 
Loam 
Loam 

Loam 
Unsorted sand 

Loam 

Land Use 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Farm field 
Horse pasture 

Forest 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 

Horse pasture 
Grass field 
Farm field 

Farm/pasture 
Forest 

Horse pasture 
Forest 
Forest 

Forest 
Forest 

Forest 
Farm field 

us scs 
b P  

Symbol 

m5d2 
XfB 
XfB 

wyc2 

FdA 
XfB 
XeB 
XeB 

wyc2 

RwB2 

FdA 
MtC2 

FdA 
MtC2 

DaB 

FdA 

FcA 
wyc2 

XfB 
wyc2 

RwB 

EcE2 

m5d2 
wyc2 

EcE2 

MtC2 

RwB 
EcE2 

RwB2 

FdA 
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' . TABLE4-6 

FEMP-05 BG-2 
December 9, 1992 

e (Continued) 

CONCENTRATION OF URANIUM-234 AT 48 - 54 INCHES 

4230 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @Cilg)b Validation No. No. Map 

Qualifief Symbol 

0.5 

0.59 

< 0.6 

< 0.6 

0.61 

0.61 

0.61 

0.62 

0.68 

0.69 

0.7 

0.7 

0.09 - 
0.1 1 

D 
D 

0.1 1 - 
0.12 - 
0.1 1 

0.09 

0.1 1 

0.11 . - 
0.18 

0.11 M 

61681 

61649 

61707 

61691 
61676 

61 687 

61710 

61658 

61628 

61646 

61694 

61662 

1835 

1763 

1877 

1 872 

1833 

1871 

1878 

1827 

1756 

1762 

1873 

1828 

Loamhell-sorted sand 
Silty clay 

sorted sand 
Unsorted sand 

Loam 
Loam 
Loam 

Unsorted sand 
Loam 

Loam 
Unsorted sand 
Unsorted sand 

Farm field 

Farm field 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Forest 

Farm field 

Forest 
Farm field 

Forest 

DaB 

XfB 
wyc2 

XfB 
MtC2 

RwB2 
FdA 

m5d2 
FdA 

wyc2 

FdA 
MtC2 

0.71 0.13 61652 1764 Unsorted sand Farm field XeB 
0.1 1 - 61672 1832 Unsorted sand Farm field FdA 
0.12 61631 1757 Loam Horse pasture wyc2 

0.77 0.12 - 61637 1759 Unsorted sand Forest EcE2 

0.8 0.13 61704 1876 Silty clay Farm field RwB 
0.85 0.1 3 - 61684 1870 Loam Farm field m5d2 
0.85 0.12 61701 1875 Unsorted sand Forest EcE2 

0.87 0.1 3 61643 1761 Unsorted sand Forest RwB 
0.93 0.14 61625 1755 Loam Farm field FdA 
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TABLE 4 - 6 

FEMP-O5BG-2 
December 9, 1992 

(Continued) 

CONCENTRATION OF URANIUM-235/236 AT 0 - 6 INCHES 4 230 
us scs 

Qualifiet' Symbol 

Result %sigma Data Sample Boring Litholog yd Land Use 
(pCVgp (pCilg)b Validation No. No. Map 

0.035 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

< 0.05 

< 0.06 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.08 

0.08 

0.09 

0.09 

0.09 

0.09 

0.09 

0.1 1 

0.15 

0.17 

0.2 

0.03 

0.03 

0.02 

0.03 

0.02 
0.03 

0.02 

0.02 

0.03 

0.03 

0.03 

0.04 

0.03 

0.02 

0.03 

0.03 

0.03 

0.03 

0.04 
0.03 

0.03 

0.05 

0.03 

0.03 

0.04 
0.04 
0.05 

61685 

61650 

61696 

61626 

61629 

61640 

61666 

61647 

61692 

61644 

61638 

61702 

61708 

61689 

61682 

61622 

61670 

61663 

61653 

61632 

61668 

61635 

61679 

61711 

61677 

61698 

61705 

6 1659 

61656 

6 1673 

1871 

1764 

1874 

1756 

1757 

1761 

1831 

1763 

1873 

1762 

1 760 

1876 

1878 

1872 

1870 

1755 

1832 

1829 

1826 

1758 

1830 

1759 

1835 

1879 

1834 

1875 

1877 

1828 

1827 

1833 

sin (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Clay 
Silt (loess) 

Clayey silt (loess) 

Silt (loess) 
Clayey silt (loess) 

Silty clay 
Silty clay 

Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 

Silt 
Clayey silt 
Clayey silt 
Silt (loess) 

Forest 
Farm field 

Farm/pasture 
Farm field 

Horse pasture 
Forest 

Horse pasture 
Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Farm field 
Grass field 

Forest 
Forest 

Farm field 
Horse pasture 

Farm field 
Forest 
Forest 
Forest 
Forest 

RwB2 

XeB 

EcE2 

FdA 
wyc2 
RwB 

wyc2 
XfB 
FdA 

wyc2 
MtC2 
RwB 
FdA 
XfB 

MsD2 

FdA 
FdA 
XfB 

XeB 
wyc2 
RwB2 
EcE2 

DaB 
XfB 

FcA 
EcE2 

wyc2 
MtC2 
MsD2 

Forest MtC2 
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TABLE 4 - 6 

EMP-OSBG-2 
Decernbcr 9. 1992 

a (Continued) 

CONCENTRATION OF URANIUM-235/236 AT 36 - 42 INCHES 

Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
(pCi/gp @Ci/g)b Validation No. No. WP 

Qualifier" Symbol 

< 0.02 

< 0.03 

0.03 

0.04 

0.04 

0.04 

0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.06 

0.06 

0.07 

0.07 

0.07 

0.07 

0.08 

0.09 

0.1 

0.1 

< 0.1 1 

0.13 

0.15 

0.2 

0.02 

0.03 

0.02 

0.03 
0.03 

0.02 
0.02 

0.02 
0.02 

0.02 

0.02 
0.03 

0.03 

0.03 

0.03 
0.03 

0.03 
0.03 

0.03 
0.02 

0.03 

0.03 

0.05 

0.04 

0.04 

0.05 

0.07 

61690 

61678 

61709 

61655 

61664 

61669 
61703 

61630 
61700 

61661 

61636 

61657 

61639 

61634 
6 1 627 

61645 

61642 
61651 

61683 

61706 

61680 

61667 

61697 

61671 

61648 

61693 

61686 

61624 

61712 

61675 

1872 

1834 

1 878 

1 826 

1829 

1830 
1 876 

1757 
1875 

1828 

1759 

1 827 

1760 

1758 
1756 

1762 

1761 
1 764 

1 870 

i a n  
1835 

1831 

1 874 

1832 

1763 

1873 

1871 

1755 

1879 

1833 

Unsorted sand 

Loam 

Loam 

Unsorted sand 

Loam 
Unsorted sand 

Loam 

Unsorted sand 

Loam 

Loam 

Loam 

Clay 

Loam 

Clay 
Silty/sandy day 

Unsorted sand 

Loam 
Clayey silt 

Loam 

sorted sand 
Sandy silt 

Loam 

Loam 

Loamfunsorted sand 

Loam 

Loam 

Unsorted sand 

Loam 

Loam 

Loam 

Farm field 

Farm field 

Farm field 

Farm field 

Farm field 

Forest 
Farm field 

Horse pasture 

Forest 

Forest 
Forest 

Forest 

Farm field 
Grass field 

Farm field 

Forest 

Forest 
Farm field 

Farm field 

Forest 

Farm field 
Horse pasture 

Fadpasture 
Farm field 

Farm field 

Farm field 

Forest 

Farm field 

Horse pasture 

forest 

XfB 

FCA 
FdA 

XeB 
XfB 

RwB2 
RwB 

w c 2  
EcE2 

MtC2 

EcE2 
MsD2 

Mtc2 
wyc2 

FdA 
wyc2 

RwB 
XeB 

MsD2 

wyc2 

DaB 
wyc2 

EcE2 
FdA 

XfB 

FdA 

RwB2 

FdA 

XfB 

MtC2 
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TABLE 4 - 6 

(Continued) 

FEMP-OSRG-2 
December 9, 1992 

CONCENTRATION OF URANIUM-235236 AT 48 - 54 INCHES 4230 
Result 2-sigma Data Sample Boring Lithologyd Land Use us scs 
@CVgp @Ci/g)b Validation No. No. Map 

Qualifiev Symbol 

0.03 0.02 - 61646 1 762 Loam Forest wyc2 

0.04 0.02 J 61684 1870 Loam Farm field MsD2 

0.04 

0.04 

< 0.04 

0.04 

0.05 

0.05 

0.05 

0.05 

0.06 
0.06 

0.07 

0 :: 
0.08 

0.08 

0.09 

0.09 

0.12 

0.15 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.03 

0.03 

0.03 

0.02 

0.03 

0.03 

0.06 

0.05 

0.04 
0.07 

61652 

61681 

61637 

61707 

61658 

61662 

6 1628 

61701 

61643 

61625 

61691 

61704 

61672 

61649 

61631 

61687 

61676 

61710 

61694 

1764 

1835 

1759 

1877 

1 827 

1828 

1756 

1 875 

1761 

1755 

1 872 

1 876 

1832 

1 763 

1757 

1871 

1833 

1878 

1 873 

Unsorted sand 
Loadwell-sorted sand 

Unsorted sand 
Sorted sand 

Unsorted sand 
Unsorted sand 

Loam 
Unsorted sand 
Unsorted sand 

Loam 
Unsorted sand 

Silty clay 

Unsorted sand 
Silty clay 

Loam 
Loam 
Loam 
Loam 

Unsorted sand 

Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 

Farm field 
Forest 
Forest 

Farm field 
Farm field 
Farm field 
Farm field 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 

Farm field 
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XeB 
DaB 

EcE2 

wyc2 

MsD2 

MtC2 

FdA 
EcE2 

RwB 

FdA 
XfB 
RwB 

FdA 
XfB 

wyc2 

RwB2 

MtC2 

FdA 

FdA 
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TABLE 4 - 6 

(Continued) 

CONCENTRATION OF URANIUM-238 AT 0 - 6 INCHES 

FEMP-OSBG-2 
December 9, 1992 

4230 
Resutt 2-sigma Data Sample Boring Liihologyd Land Use us scs 
(pCi/g)' (pCig)b Validation No. No. WP 

Qualifiel" Symbol 

0.85 

0.9 

0.91 

0.92 

0.93 

0.94 

0.98 

0.99 

0.99 

1.01 

* 1.01 

' 1.01 

1.02 

1.02 

1.02 

1.03 

1.04 

1.06 

1.06 

1.07 

1.08 

1.08 

1.09 

1.11 

1.13 

1.15 

1.18 

121 

1.21 

1.33 

0.13 

0.15 

0.1 5 

0.1 5 

0.14 

0.1 5 

0.14 

0.1 4 

0.1 5 

0.1 5 

0.16 

0.15 

0.14 

0.1 5 

0.17 

0.16 

0.16 

0.1 5 

0.1 5 

0.17 

0.16 

0.17 

0.16 

0.18 

0.15 

0.1 9 

0.17 

0.18 

0.17 

0.18 
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61629 

61647 

61685 

61689 

61702 

61682 

61656 

61640 

61708 

61 663 

61650 

61632 

61670 

61666 

61635 

61677 

61626 

61622 

61644 

61653 

61698 

61638 

61696 

61692 

61668 

61673 

6171 1 

61679 

6 1705 

61 659 

1757 

1763 

1871 

1 872 

1876 

1870 

1827 

1761 

1878 

1829 

1764 

1758 

1832 

1831 

1759 

1834 

1756 

1755 

1762 

1826 

1 875 

1760 

1874 

1 873 

1830 

1833 

1879 

1835 

1877 

1828 

4-189 

Clay 
Silt (loess) 
Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 
Clayey silt 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Clayey silt 
Silt (loess) 

Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Clayey silt (loess) 
Clayey silt (loess) 

Silty clay 
Clayey silt (loess) 
Clayey silt (loess) 

Silt (loess) 
Silt (loess) 

Clayey silt (loess) 
Silt (loess) 

Silt 
Clayey silt 

Horse pasture 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 

Forest 
Forest 

Farm field 
Farm field 
Farm field 
Grass field 
Farm field 

Horse pasture 
Forest 

Farm field 
Farm field 
Farm field 

Forest 
Farm field 

Forest 
Farm field 

Farm/pastu re 
Farm field 

Forest 
Forest 

Horse pasture 
Farm field 

Forest 
Forest 

wyc2 
XfB 

RwB2 
XfB 
RwB 
MsD2 
MsD2 
RwB 
FdA 
XfB 
XeB 

wyc2 

wyc2 

EcE2 

FCA 
FdA 
FdA 

wyc2 
XeB 
EcE2 

MtC2 
EcE2 

FdA 

FdA 

RwB2 . 

MtC2 
XfB 
DaB 

wyc2 
MtC2 
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TABLE 4 - 6 

(Continued) 

CONCENTRATION OF URANIUM-238 AT 36 - 42 INCHES 
4230 

Result 2-sigma Data Sample Boring Lihologyd Land Use us scs 
@Ci/gp (pCilg)b Validation No. No. Map 

Qualifier Symbol 

< 0.6 D 61706 1877 sorted sand Forest wyc2 

0.62 0.1 1 61690 1872 Unsorted sand Farm field XfB 

0.66 0.11 M 6 1 627 1756 Silty/sandy day Farm field FdA 

0.66 0.1 M 61664 1829 Loam Farm field XfB 

0.67 0.1 1 - 61683 1870 Loam Farm field m5d2 

0.68 0.1 2 61686 1871 Unsorted sand Forest RwB2 

0.69 0.12 - 61651 1764 Clayey silt Farm field XeB 

0.71 0.13 - 61648 1763 Loam Farm field XfB 
0.73 0.13 - 61655 1826 Unsorted sand Farm field XeB 

0.74 0.13 61 693 1873 Loam Farm field FdA 
0.74 0.1 1 - 61671 1832 Loadunsortedsand Farm field FdA 
0.74 0.12 - 61630 1757 Unsorted sand Horse pasture wyc2 
0.76 0.13 - 61697 1874 Loam Fadpasture EcE2 

0.76 0.14 - e 0.77 0.13 - 
61712 1879 

61709 1878 

Loam 
Loam 

Horse pasture XfB 
Farm field FdA 

0.8 0.12 M 61661 1828 Loam Forest Mtc2 

0.82 0.12 - 
0.83 0.1 3 - 
0.86 0.13 - 
0.86 0.13 - 
0.92 0.14 - 
0.96 0.14 - 
0.98 0.14 

1 0.15 - 
1 0.14 - 

1.03 0.14 - 
1.11 0.18 

1.11 0.16 M 
1.23 0.17 - 
1.23 0.18 - 

61678 

61645 

61680 

61639 

61634 

61 636 

61657 

61703 

61667 

61700 

6 1 675 

6 1 624 

61 669 

61642 

1834 

1762 

1835 

1760 

1758 

1759 

1827 

1876 

1831 

1875 

1833 

1755 

1830 

1761 

Loam ... 

Unsorted sand 
Sandy silt 

Loam 

Clay 
Loam 

Clay 
Loam 
Loam 
Loam 
Loam 
Loam 

Unsorted sand 
Loam 

Farm field 
Forest 

Farm field 
Farm field 
Grass field 

Forest 

Forest 
Farm field 

Horse pasture 
Forest 
Forest 

Farm field 
Forest 
Forest 

FCA 
wyc2 
DaB 
MtC2 

wyc2 
EcE2 

m5d2 
RwB 

wyc2 
EcE2 

MtC2 
FdA 

RwB2 
RwB 
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(Continued) 

CONCENTRATION OF URANIUM-238 AT 48 - 54 INCHES 
4230 

Result 2-sigma Data Sample Boring Liihologyd Land U s e  us scs 
@Cilgp (pCilg)b Validation No. Nor Map 

Qualifief Symbol 

< 0.6 D 

0.6 0.1 - 
< 0.6 D 

0.64 0.1 1 

0.7 0.18 

0.7 0.12 

0.72 0.11 M 
0.74 0.12 

0.75 0.11 M 
0.79 0.1 1 

0.82 0.13 

0.83 0.14 

0.83 0.12 

0.83 0.13 a 0.84 0.13 

0.84 0.14 '- 

0.86 0.13 

0.86 0.13 

0.87 0.14 

0.92 0.1 4 - 
1.04 0.15 M 

61691 

61681 

61707 

61710 

61694 

61652 

61628 

61676 

6 1662 

61658 

61643 

61687 

61672 

61631 

61684 

61649 

61646 

61701 

61704 

61637 

6 1 625 

1872 Unsorted sand 

1835 Loamdwell-sorted sand 
1877 sorted sand 
1878 Loam 
1873 Unsorted sand 
1764 Unsorted sand 
1756 Loam 
1833 Loam 
1828 Unsorted sand 
1827 Unsorted sand 
1761 Unsorted sand 
1871 Loam 
1832 Unsorted sand 
1757 Loam 
1870 Loam 
1763 Silty clay 
1762 Loam 
1875 Unsorted sand 
1876 Silty clay 
1759 Unsorted sand 
1755 Loam 

Farm field 
Farm field 

Forest 
Farm field 
Farm field 
Farm field 
Farm field 

Forest 
Forest 
Forest 
Forest 
Forest 

Farm field 
Horse pasture 

Farm field 
Farm field 

iorest 
Forest 

Farm field 
Forest 

Farm field 

XfB 

DaB 
wyc2 

FdA 
FdA 
XeB 

FdA 
MtC2 

MtC2 

MsD2 

RwB 

RwB2 

FdA 
wyc2 

MsD2 

XfB 

wyc2 

EcE2 

RWB 
EcE2 

FdA 

FER/RCRABSS/dlm-Zcember 9,1992 

\ehangeaWk3 

4-191 



FEMP-OSBG-2 
December 9, 1992 

m w s F 
E 0 

SI 
Y .- > 
a 

3 
5 
5 
L 

m s 

d 
m < 

4230 

FERIRCRABSS/dlni-M)cccmber 9, 1992 4- 192 23 s 



4230 FEMP-OSBG-2 
December 9, 1992 

The CLP method for inorganic analysis requires that the sample aliquot be digested. Subsequent to 
digesting the sample, the liquid is extracted and analyzed to determine the concentration of particular 
analytes. All aliquots for inorganic analysis undergo digestion with nitric acid and hydrogen peroxide. 
Analysis of some metals require an additional step, a reflux with hydrochloric acid, The digestion 
occurs under ambient pressure at temperatures of approximately 95 degrees Celsius. Breakdown of 
most silicate matrices does not occur. CLP extraction procedures will release exchangeable, sorbed 
and organically bound metals, carbonate minerals, as well as some metals bound or occluded in oxides 
and secondary clay minerals. However, the secondary and primary mineral lattices will largely remain 
intact. 

4.3.2 Radiological Analyses 

Contrary to CLP inorganic data that represent only the acid and water soluble elements of soil, the 
radiological data presented here are best attempts to determine the actual bulk activity (concentration) 
of radionuclides in soil. The method of sample digestion used for radiological analyses achieves total 
dissolution of the soil aliquot. 

The seventeen radioactive analytes evaluated in the sampling and analysis program can be grouped 
into two major types - anthropogenic (manmade) and naturally-occurring. The anthropogenic 
radionuclides include: mthenium-106, cesium-137, strontium-90, and technetium-99. These are 
fission products that are present in the environment due to fallout from atmospheric weapons testing 
and from accidental releases such as from the Chernobyl reactor fire. These radionuclides &e more 
likely to be detected in surface soil than in subsurface soil due to the nature of atmospheric deposition 
and there being no efficient mechanism for leaching of these radionuclides to greater depths in  soil. 

As noted in Table 4-6, cesium-137 was detected in all 30 samples of surface soil (0-6 inches), but was 
not detected at the other depths. The arithmetic mean concentration of cesium-137 in surface soil is 
0.38 pCi/g, with a standard deviation of 0.16 Pci/g. No other anthropogenic radionuclides were 
detected in any of the soil samples, except for two detections of strontium-90. One of these detected 
concentrations was a duplicate sample from surface soil (0 - 6 inches). The reported value was 0.85 
pCi/g with a two-sigma (two times the standard deviation of the results) value of 0.23 pCi/g. The 
duplicate sample from that location had a reported concentration of <OS0 pCi/g. The other detected 
concentration of strontium-90 was at a depth of 48-54 inches. The result (0.56i0.16 pCi/g) is 
suspected of being due to laboratory contamination and is being investigated further. Because the 
production efficiency of strontium-90 is similar to the production efficiency of cesium-137 in nuclear 
fission, and since there are no significant differences in atmospheric deposition processes for these two 
radionuclides, it is expected that the mean concentration of strontium-90 in surface soil is 
approximately equal to the mean concentration of cesium-137; (viz., 0.38 pCi/g). Since the laboratory 
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detection limit for strontium-90 was 0.50 pCi/g, strontium-90 was not quantified at the suspected 
levels around 0.4 pCi/g. 

'. In addition to anthropogenic radionuclides, naturally-occurring radionuclides were assayed in soil 
samples. These radionuclides included the primordial radionuclide, potassium-40, and several 
radionuclides in each of three natural decay chains: uranium-238 (uranium series), thorium-232 
(thorium series), and uranium-235 (actinium series). Concentrations of the following radionuclides in 
soil were determined for the uranium-238 chain: uranium-238, uranium-234, thorium-230, radium- 
226, and lead-210. For the thorium-232 chain, concentrations of thorium-232, thorium-238, radium- 
228, and radium-224 were determined. For the uranium-235 chain, concentrations of uranium-235, 
protactinium-231, and actinium-227 were investigated. The results of these analyses are shown in 
Tables 4-4 and 4-6. Figures 4-2, 4-3, and 4-4 show the natural decay chains of uranium-238, 
thorium-232, and uranium-235, respectively. 

4.4 SUMMARY STATISTICS 

There are a number of factors that influence chemical composition of soils. This study examined the 
four major factors: weathering, provenance, grain size, and activities of man. Subsequently, the 
statistics presented examine variation by depth and grain size. 

In this case, variations in depth are directly related to three factors that influence compositions of soil. 
First, the surface soil (0 to 6 inch sample suite) has a different provenance than the underlying glacial 
deposits. The surface soils sampled during this study are derived from loess and have been minimally 
mixed with underlying gIacial deposits (farming of plant growth may have accomplished some mixing 
of surficial loess with underlying glacial deposits). The subsurface samples collected during this study 
were collected from glacial deposits. Second, weathering is inversely proportional to depth; that is, the 
surface soil has been weathered most severely while the underlying material is less weathered and the 
degree of weathering decreases with depth. In this study, the 36 to 42 inch sample set was collected 
from the approximate maximum depth of significant weathering and the 48 to 54 inch sample set was 
collected from below the depth of significant weathering. Third, the surface soil is the horizon that 
has been most influenced by mans actions, such as application of pesticides during farming and air 
fallout from industrial pollution and atmospheric weapons testing. 

The subsurface sample set was collected from soils derived of glacial deposits. The glacial deposits 
are composed of two types, clay-rich till and sand dominated glacio-fluvial deposits. The glacio- 
fluvial deposits are thin sheets of sand that were deposited by subglacial or proglacial streams. The 
sands were derived from upgradient locations and are reworked till. The till and the glacio-fluvial 
deposits have the same provenance but differ in grain size. The grain 'size variation is due to water 
transport acting as a sorting process. Such a transport process sorts grains by density and shape. As 
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density and shape often reflect mineralogical differences, it is expected that grain size variations 
correspond to observable differences in the concentration of analytes. . 

The following sections contain histograms, descriptive statistics, and analyses of variance (ANOVA). 
The histograms and descriptive statistics are presented for the three depths and the two grain size 
groupings for the subsurface soil samples. The analyses of variance were conducted to determine if 
there are statistically significant differences in analyte concentration between the three sampling 
depths. 

All statistical determinations in the accompanying tables are based on mathematical analyses. 
Histograms were constructed and used as a qualitative tool and cross-checked to guide the 
mathematical analyses. 

Outliers were detected through visual inspections of histograms and mathematical data sets. Each 
outlier was elevated individually to determine if the anomalous result was due to sampling or 
laboratory errors. If it could be determined that the anomalous reading was due to human error, then 
the result was deleted from the data set. The review of the radiological data identified a number of 
outliers. Investigation of the outliers determined that the outliers were due to transcription errors in 

the laboratory. The transcription errors were corrected and the data were included in their respective 
data set. A number of outliers were detected in the inorganic data. Review of the outliers is ongoing. 
In the meantime, statistical summaries are presented for the data with and without the outliers 
included . 

4.4.1 Treatment of Non-detect Observations 

All non-detect observations were compared to the Contract Required Quantitation Limit (CRQL) and 
the Risk Based Quantitation Limit (RBQL), if values for these limits were available. The following 
tests were preformed on all non-detect observations. This methodology was followed to he consistent 
with US EPA guidance (EPA, 1989b). 

1) For contaminants where both a CRQL and a RBQL was available, the following rules were 
applied: 

A) If the reported quantitation limit was greater than both the CRQL and the RBQL, the 

B) If the reported quantitation limit was less than the RBQL or the CRQL, it was included. 
observation was excluded. 

2) For contaminants where no RBQL was available, the following rules were applied: 

2 2 4  
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A) If the reported quantitation limit was greater than 2 * CRQL, the observation was 

B) If the reported quantitation limit was less than 2 * CRQL, the observation was included. 
excluded. 

. 

3) For contaminants where neither a CRQL nor a RBQL was available, all non-detect 
observations were included. 

All radionuclides fall into category 3 above (i.e.. no CRQL’s or RBQL’s were available). In 
calculating summary statistics for inorganics, the non-detect data which survived the CRQL and RBQL 
tests were treated as 1/2 the reported quantitation limit. 

Data which were qualified as non-detect during data validation but as a detect by the lab indicate 
blank contamination. These data were excluded from the raw data set. In addition, if all data for a 
given constituent at a given depth were non-detect, no summary statistics were calculated. The name 
of the constituent appears in the tables of summary statistics to show the constituents for which 
analyses were performed, but the values of the statistics are reported as N/A. 

4.4.2 Statistical Outlier Detection 3 

To detect statistical outliers, Rosner’s Test for Many Outliers was conducted for up to two outliers 
(Gilbert, 1987). To conduct this test, a test statistic, Ri+,, was calculated using the following formula: 

- 

where 
Ri+l = test statistic for deciding whether the i+l most extreme values in the complcte data 

set are statistical outliers 

7 0  - 1 x --Ex, 
n -z 
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If the data set under consideration was from a normal distribution, as discussed below, the test was 
conducted on the concentration values. If, on the other hand the data set was from a lognormal or 
undefined distribution, the test was conducted on the log transforms of the data. The value of Ri+l was 
then compared to the critical value. 

Examples of explanations for statistical outliers include transcription, keypunch, or data-coding errors. 
Unless a plausible explanation for the statistical outlier could be found, the statistical outlier was 
never excluded without also reporting results of the set with the statistical outlier present. 
Rather, if Rosner’s Test indicated the presence of 1 or more outliers in a given data set, the results for 
the data set both with and without the statistical outliers were reported. 

- 

4.4.3 Calculation of Summary Statistics < 

Several summary statistics were generated for the data grouped by depth (0 - 6 inches, 36 - 42 inches, 
and 48 - 54 inches), and by soil type (glacio-fluvial and till). These statistics include for all sample 
populations: distribution, frequency of detection, range of detection, 95% confidence interval on the 
sample mean, upper 95% one-sided confidence limit on the sample mean, sample median, 95% 
confidence interval on the sample median, and upper 95% tolerance limit. For normal distributions, 
additional statistics include: the sample arithmetic mean and sample arithmetic standard deviation. 
For lognormal and undefined distributions, additional statistics include: sample geometric mean and 
sample geometric standard deviation. The formulas used to calculate the summary statistics are given 
in Table 4-7 (Gilbert, 1987). The values of the calculated summary statistics are given in Table 4-8 

for chemical constituents and Table 4-9 for radiological constituents. All statistical determinations in 
the accompanying tables are based on mathematical analyses. For informational purposes, histograms 
have been included here as Figures 4-5 and 4-6. Non-detectable sample results are presented in the 
figures by shading the Sample Quantitation Limit (SQL) in black. 

’ Distribution: 
Distributions were determined using hypothesis testing on the Shapiro-Wilk statistic, W. The null 
hypothesis of normality was rejected if the probability of obtaining a value for W smaller than the 
value calculated for each contaminant was less than 0.05, the designated 01 level. For populations 
which failed the hypothesis test for normality, the test was also performed on the log transforms of the 
data to determine if the data fit a lognormal distribution. If the results of these tests indicated the 
sample population was neither normal nor lognormal, it was designated undefined, but treated as 
lognormal in the calculation of summary statistics. 
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Table 4-7: Formulas for Summary Statistics 4:?30 
statistic 

~~~ ~~~ ~ 

Arithmetic mean (for normal distributions) 

Arithmetic standard deviation (for normal 
distributions) 

95% Confidence interval on the mean 

Formula 

Upper 95% one-sided confidence limit on 
the mean 

For normal distributions: 

s - -  s - 
x-to~ozs-<x~x+to975- 

fi fi 

For lognormal distributions: 

For normal distributions: 

For lognormal distributions: 
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statistic 

Geometric mean (for lognormal 
distributions) 

Geometric standard deviation (for 
lognormal distributions) 

Upper 95% tolerance limit 

Sample median 

Formula 

4 23 

For normal distributions: 

U T L = ~  + ~ q , ~ , ~ ~  

For lognormal distributions: 

If n is odd: 

M=x(n+*lR 

If n is even: 
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statistic II 
95% Confidence interval on the sample 

median 

(L= rank corresponding to the observation 
whose value is the lower iimit of the 

confidence interval) 

(U= rank corresponding to the observation 
whose value is the upper limit of the 

confidence interval) 
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Formula 

For normal disui butions:, 

c s  

4-203 
229 
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FIGURE 4-6: HISTOGRAMS OF INORGANIC CONSTITUENTS December 9,1992 
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4230 Minimum and Maximum Detected Concentration: 
The reported minimum and maximum detected values are calculated from the detect observations onlv. 
Due to differences among samples, it is possible to have reported sample quantitation limits greater 
than some of the reported detected concentrations. Since the non-detect observations (taken as 112 the 
reported SQL) are included in the calculation of the summary statistics, this could lead to values of the 
summary statistics greater than the reported maximum detected observation. 

Upwr 95% Tolerance Limit: 
The upper 95% tolerance limit gives the 95" quantile for each sample population. This is the number 
below which 95% of the observations from a given sample population would be expected to fall. 

Sample Standard Deviation: 
For normal distributions, the arithmetic standard deviation was calculated. For lognormal or undefined 
distributions, the geometric standard deviation is a better estimator of variability of the distribution; 
therefore, it is given instead of the arithmetic standard deviation. 

Sample Mean: 
The arithmetic mean is given for normal distributions, while the geometric mean is given for 
lognormal and undefined distributions. For lognormal distributions, the geometric mean is the 
minimum variance unbiased estimator for the mean. a 
95% Confidence Interval on the Sample Mean: 
The 95% confidence interval (CI) on the mean (arithmetic mean for normal distributions, geometric 
mean for lognormal or undefined distributions) gives a better picture of the sample mean than the 
point estimate. The 95% CI is the interval in which the true sample mean will be found, with 95% 
certainty. 

Upper 95% One-sided Confidence Interval on the Sample Mean: 
This limit is the value below which the mean will fall with 95% certainty. This value is not the same 
as the upper bound of the 95% confidence interval. The upper bound of the 95% confidence interval 
is the 97.5% one-sided confidence limit on the mean. 

Sample Median: 
The median is the value below which and above which one-half the values in the sample lie. For 
normal distributions, the median is the same as the arithmetic mean. For right-skewed lognormal 
distributions, the median is less than the arithmetic mean and greater than the arithmetic mean for left- 
skewed lognormal distributions. 
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95% Confidence Interval on the Sample Median: 
The 95% CI on the sample median was calculated to give a more descriptive picture of the sample 
melan than the point estimate. 

4930 'b. x 

4.4.4 Analysis of Variance 

In addition to the summary statistics described above, analysis of variance (ANOVA) techniques were 
applied to the data from all three depths combined. The purpose of the ANOVA procedure was to 
determine if statistically significant differences exist between the means of the samples at each depth. 
Because only relatively few of the sample populations were normally distributed, nonparametric 
ANOVA techniques were used. These techniques do not rely on assumptions about the underlying 
distribution of the data and are nearly as powerful as parametric techniques, even when the data is 
normally distributed. Non-parametric ANOVA techniques use the ranks of the data from each depth 
rather than the actual data. 

To conduct the ANOVA tests, the data from all depths were combined and three levels were 
designated, corresponding to each of the three sampling depths. The mean squares were compared to 
their expected values under the null hypothesis of no significant difference among the means for each 
depth. The calculated mean squares consist of two components: quadratic functions of the depth 
variable, and random variation. The mean square was constructed so that when the null hypothesis is 
true, the quadratic portion is zero. The actual value of the mean square of the quadratic portion, 
denoted as MS(D), was then compared to the mean square of the random variation, denoted as MS(E). 
This comparison uses the F statistic defined as: 

9 

This statistic follows the F distribution when the null hypothesis is true. When the null hypothesis is 
false, MS@) has a larger than expected value, while MS(E) remains unchanged. Large values of the 
F statistic would lead to rejection of the null hypothesis. The probability of getting a value of the F 
statistic larger than the one calculated is the significance probability, or p-value. If the p-value is 
greater than a = 0.05, there is not enough evidence to reject the null hypothesis and the test indicates 
that there is no statistically significant difference betwecn the means at the different sampling depths. 
Values for the mean squares, F statistic, and p-values are given in Tables 4-10 and 4-1 1 for each 
constituent. 
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Table 4-10: ANOVG Results for Inorganic Constituents* 4230 
Constituent MS(D) MS@) F Value p-Value 

Aluminum 11791238.1 9353648.91 1.261 0.2892 

6.7088901 1 4.71 153846 1.424 0.2480 Arsenic 

Barium 2430.70262 1573.5471 1 1.545 0.2198 

Beryllium 0.0143961 61 0.023260372 0.619 0.5419 

Boron 3304.06369 15871.6801 0.208 0.8125 

Cadmium 0.062241876 0.046356769 1.343 0.267 1 

Calcium 85215308236 1976713306 43.110 0.0001 

Chromium 16.2418333 16.4299530 0.989 0.3767 

Cobalt 9.41496473 9.851 8 13 19 0.956 0.3890 

Copper 258.538433 15.7948510 16.369 0.0001 

Cyanide 0.245 1 15527 0.382248 185 0.641 0.5294 

Iron 139797514 32434475.7 4.310 0.0168 

Lead 795 .W69 15 15.0964071 52.665 0.0001 

Magnesium 3696474015 106 135252 34.828 

Manganese 651990.800 314305.602 2.074 

0.0001 

0.1325 

Mercury 0.001954325 . 0.001395687 1.400 0.2527 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Sodium 

Thallium 

Vanadium 

Zinc 

0.20704475 3 

9 19.0034 12 

9 12509.867 

0.051880957 

189499.565 

90486.8360 

0.01697081 i 
46.22745 15 

823.748846 

0.041928419 

49.6038283 

178044.087 

0.004842543 

12 1725.120 

2 160.93556 

0.005200092 

71.4505433 

167.06308 1 

4.938 

18.527 

5.125 

10.714 

1.557 

41.874 

3.264 

0.647 

4.931 

0.0096 

0.0001 

0.0081 

0.0001 

0.2173 

0.0001 

0.0435 

0.5264 . 

0.0096 

* Items in bold typeface have p-values less than 0.5, indicating that the mean of at least one sampling 
depth is statistically different from the other@). 
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Table 4-11: ANOVA Results for Radiological Constituents 
Constituent Among MS Within MS FValue p-Value 4230 
Actinium2” 

Cesium’” 

~otassium~O 

Lead’” 

Radiumm 

Radiumn6 

Radiumzm 

Strontiumw 

Thoriumzm 

Thoriumm 

0.000155159 

1.29294444 

9.80709798 

1.60212786 

0.379870282 

0.750785714 

0.772945467 

0.001694885 

0.625070635 

0.6 16654700 

0.000201007 

0.009955769 

2 1.496OO92 

0.043 148004 

0.030383700 

0.045343956 

0.052766862 

0.001 173382 

0.082696764 

0.180691032 

0.772 

129.869 

0.456 

37.131 

12.502 

16.558 

14.648 

1.444 

7.559 

3.413 

0.4656 

0.0001 

0.6353 

0.0001 

o.Ooo1 

0.0001 

0.0001 

0.242 1 

0.0010 

0.0379 

Thorium2” 0.775009832 0.080582021 9.618 0.0002 

Uranium2” 0.703146861 0.028787291 24.426 0.0001 

Uranium2- 0.000931723 0.001469229 0.634 0.5332 

Uranium2js 0.606076623 0.025483784 23.783 0.0001 

* Items in bold typeface have p-values less than 0.5, indicating that the mean of at least one sampling 
depth is statistically different from the other@). 
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4 2:1'(-; . 5.0 UNCERTAINTY AND BIAS OF ANALYTICAL RESULTS 

A level of uncertainty and a degree of bias are inherent to any data set. However, uncertainty and bias 
a 

can be minimized by the methods used to accomplish a task. Uncertainty is minimized by using large 
data sets. With a large data set, a distribution can be determined and the natural variability can be 
examined This study minimizedmcertainty by 1) using tried and accepted methods of sample 
collection and analyses, 2) adhering to rigorous procedures to ensure reproducibility of data, and 3) 
using a larger-than-necessary data set to conduct statistical analyses. The results of the statistical 
analyses (standard deviation, confidence interval, confidence limit and tolerance limit) are quantitative 
measurements of the uncertainty associated with a distribution of data. 

Bias occurs when results, in this case analytical results, are routinely skewed to one side of the "true" 
value. To determine if a bias exists, it is necessary to have an independent check on analytical results. 
This study did not use and does not have an independent check available for the CLP methodology of 
inorganic analyses (independent checks of analpcal bias are built into the laboratory analytical 
routines). This study has an independent check available for radionuclude analyses. 

5.1 Bias of Radiological Analvtical Results 

The concentrations of radionuclides in each decay chain can be correlated because of the condition of 
secular radioactive equilibrium. This condition occurs when the first radionuclide in each decay chain 
(i.e., uranium-238, thorium-232, and uranium-235, see Figures 4-2, 4-3, and 4-4) has a half-life that 
greatly exceeds the subsequent radionuclides in the respective decay chain and when there is sufficient 
time (billions of years in this case) for radioactive decay processes to come into equilibrium. The 
manifestation of secular radioactive equilibrium is that the (activity) concentration of each radionuclide 
in the chain is the same as the concentration of any other radionuclide in the same decay chain. 
Secular radioactive equilibrium is maintained unless some physical process (natural or man-made) 
disturbs the relationship. Such a disturbance is not expected for the radionuclides in soil for the three 
natural decay chains listed previously. Analytical results for the radionuclides in the three natural 
decay chains are in good agreement with four exceptions noted below. Note that a correlation for 
potassium40 is not presented because it is not part of a natural decay chain for which analytical data 
were collected. 

. a 

Correlations of the measured concentrations among radionuclides in the uranium-238 chain are shown 
in Figure 5-1. Figure 5-1 and the following two figures are scatter plots of radiological results. The 
line is the predicted result for radionuclides that are in secular equilibrium. Each point represents one 
sample. Reported concentrations of thorium-230 are notably higher than the corresponding 
concentrations of uranium-238 (Figure 5-1.a) even though the reported concentrations of uranium-234 
and radium-226 are in good agreement with the corresponding concentrations of uranium-238 a 
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(respectively, Figures 5-1.b and 5-1.c). The potential cause of this positive bias in reported thorium- 
230 concentrations is discussed in Section 5.2.1.1. 4230. 

Reported concentratiokof lead-210 are notably lower than the corresponding concentrations of 
radium-226 (Figure 5-1.d) even though the reported concentrations of uranium-238 and uranium-234 
are in good agreement with the corresponding concentration of radium-226 (respectively, Figures 5-1.c 
and 5-1.e). The potential cause of this negative bias in reported lead-210 concentrations is discussed 
below in Section 5.2.1.1. 

Correlations of the measured concentrations among radionuclides in the thorium-232 chain are shown 
in Figure 5-2. Reported concentrations of radium-224 are notably lower than the corresponding 
concentrations of radium-228 (Figure 5-2.a) even though the reported concentrations of thorium-232 
and thorium-228 are in good agreement with the corresponding concentrations of radium-228 
(respectively, Figures 5-2.b and 5-2.c). The potential cause of this negative bias in reported 
concentrations of radium-224 is discussed below in Section 5.2.1.1. 

The relationship of the concentration of uranium-235 to the concentration of uranium-238 can be 
derived from the isotopic abundance of these two radionuclides in nature. Uranium-235 constitutes 
approximately 0.72 percent (by mass) of total uranium found in nature. This relationship corresponds 
to an activity concentration ratio of approximately 21.5 to 1 for uranium-238 and uranium-235, 
respectively. The reported concentrations of uranium-235 and uranium-238 are shown in Figure 5-3. 
In the figure, the reported concentration of uranium-235 generally exceeds, up to a factor of 
approximately four, the expected concentration of uranium-235 for naturally-occurring uranium. 
Reported concentrations of uranium-235 also exceed reported concentrations of actinium-227 (which 
should be in secular equilibrium with uranium-235). Uranium-235 concentrations are nearly always 
reported as higher than the concentrations of actinium-227 for the same samples. The cause of this 
positive bias in reported concentrations of uranium-235 is discussed below in section 5.2.1.1. 

5.1.1 Causes of Bias in Radiological Results 

Uncertainty in analytical results for radionuclides are reported by the laboratory as 2 two sigma or 2 
two times the standard deviation of the results based on counting statistics. Laboratory results for 
which the two sigma value exceeds the calculated concentration are reported as "less than" the 
minimum detectable concentration (MDC). For ruthenium-106, the MDC ranged from 0.04 pCi/g to 
0.11 pCi/g. The MDC was 0.01 pCi/g for cesium-137, 0.50 pCi/g for strontium-90, and 0.90 pCi/g for 
technetium-99. For protactinium-231, the MDC ranged from 0.16 pCUg to 0.45 pCi/g. For actinium- 
227, the MDC ranged from 0.03 pCi/g to 0.06 pCUg. 
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As noted in the previous section, there appears to be a positive bias for the results of thorium-230. 
According to the laboratory, this is likely a consequence of the analytical method (viz., radiochemical 
separation followed by alpha particle spectroscopy while using a thorium-229 tracer spike). It is 
believed that this method yields results having an erroneous positive bias for thorium-230 due to 
interference from thorium-229 in the alpha particle spectra. The laboratory is reviewing the analytical 
method to determine whether the bias can be eliminated from future analyses. 

Similarly, the positive bias for the results of uranium-235 (sometimes by as much as a factor of four), 
is likely a consequence of the analflcal method whereby some counts due to uranium-234 are not 
discernible from counts due to uranium-235. This is a problem with sample preparation causing 
excessive self-absorption of alpha particles. The laboratory is considering ways to eliminate th is  bias 
from future analyses. 

The negative bias observed for analyses of lead-210 and radium-224 is somewhat more difficult to 
resolve since the analyses for these two radionuclides rely on assay of progeny assuming secular 
equilibrium, although radon, as an intermediate radionuclide, may introduce disequilibrium in the 
decay chain. The laboratory has been advised of this apparent negative bias in the analyses of lead- 
210 and radium-224. It has not been determined whether th is  apparent bias is due to an error in the 
analytxal method (gamma-ray spectroscopy) or to disequilibrium of the specific radionuclides in the 
decay chain. 0 
5.2 Uncertainty of Inorganic Analytical Results 

As discussed above, the review of outliers in the inorganic data sets is ongoing. Until the review is 
complete, those sets with outliers have a significant level of uncertainty. 
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42343 
6.0 CONCLUSIONS 

The soils of the background study and the undisturbed soils of the FEW formed from glacial 
a 

materials of the Wisconsin age. The typical soil profile is loess overlying glacial strata. This study 
used a data set that included 30 surface soil samples (0 to 6 inches) collected from loess, 30 
subsurface samples collected from a depth of 36 to 42 inches in glacial strata, and 21 samples 
collected from a depth of 48 to 54 inches in glacial strata. The surface sample set was collected from 
significantly weathered material that has a different provenance than the underlying glacial strata that 
is largely unweathered. 

Section 4.0 presents descriptive statistics for each inorganic constituent and radionuclide sorted 
according to depth and subsurface soil type (grain size), glacio-fluvial, or till. The descriptive 
statistics are presented in Tables 4-8 and 4-9. A summary of those statistics is presented in Table 6-1. 
Section 4.0 also contains analyses of variance (ANOVA) that identified statistically significant 
variations in mean concentrations between sampling depths. 

Three factors are responsible for differences in mean concentration between sampling depths: soil 
formation, provenance, and human activities. Soil formation is a process that is a sum of the effects 
of climate, living organisms, topography, and time. Through soil formation, organic material is added 
to the surface layer and bases are added and subtracted depending on individual situations. On the flat 
glaciated uplands where most of these samples were collected, bases are removed through leaching. 
The bases that are readily leached are calcium, magnesium, sodium, and potassium. Other minerals in 
soil breakdown and leach more slowly. Differences in provenance may result in differences in 
chemical composition due to the materials having come from different source areas. Man also 
influences the chemical composition of soils. Air fallout from industry, automobiles, and atmospheric 
weapons testing may result in elevated concentrations for some constituents, particularly in surface soil 
for constituents that are not readily transported through clay rich soils. 

a 

Table 6-2 lists the constituents that ANOVA analyses identified as having statistically different means 
between sample depths. The table also includes probable explanations for the differences between 
means. 
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4230 FER.NALD ENVIRONMENTAL MANAGEMENT PROJECT 
Remedial Investigatiofleasibility Study 

Mr.Denniscm,cTM 
Westinghouse Environmental Management 

Company of Ohio 
P.O. Box 398704 
Cinciti .  OH 45239 

DearMr.Cm . 

Subject: Transmittal of ASUrr Responses to EPA Comments and the Revised RC/RA CERCLA 
Background Soil Study Sampling and Analysis Plan 

Reference: Letter, J. Wood to D. Carr, Transmittal of Revised Draft RWCERCLA Background 
Soil Sampling Plan," JDW7683.kl2, dated February 6, 1992 

This letter transmits 30 copies of the final Sampling and Analysis Plan (SAP) for the RWCERCLA 
Backgmund Soil Study. The SAP has been revised to reflect ASWT responses to comments by lhe Ohio 
EPA and U.S. EPA regding the previous version of the S A P  (Reference 1). Responses to comments 
are included with each document 

To expedite the submittal to the WAs, 20 copies are being delivered to Jack Craig at DOE for the 
standard distribution: U.S. EPA - 7; OEPA - 6; mns - 1; and DOE - 6. Ten copies are coming to you 
for distribution among your staff, including the Administrative Record. 

After securing the.appropriate signatures, return the original of the Document Change Request to this 
office. 

If you have questions about this transmittal, please contact William Hertel or John Razor at 738-3100. 

Sincerely, 

hn D. Wood 
Project Director 

JDW933.kl2 

Attachment (as stated above) 

cc: wlo attachment 

WEMCO DOE 
D. A. Nixon 
P. J. Brown 
J. L. Davis 
S. D. Guess 
P. J. Juros 
AR File 
Cenual Files 
CrM Files 

J. R Craig 
ASUIT 
N. E. Hopson 
J. E. Razor 
A. K. Reid 
J. Frazier 
D. Hannel 
W. Hertel 
T. Mulder 
A. Mora 
Project Files 
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1.0 INTRODUCTION 

Remedial activities at the Fernald Environmental Management Project (FEMP) will include soil 
removal under both Resource Conservation and Recovery Act (RCRA) and Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) programs. In order to 
determine the effectiveness of any soil removal program the background character of the soils must be 
established. This sampling plan is designed to provide a statistically valid characterization of the 
concentration of inorganics and radionuclides in background soil. This plan is the culmination of 
efforts under the FEMP RCRA and CERCLA programs and incorporates all Depamnent of Energy 
(DOE), Westinghouse Environmental Management Company of Ohio (WEMCO), United States 
Environmental Protection Agency (U.S. EPA) and Ohio Environmental Protection Agency (OEPA) 
comments. Agreement on the concept of this sampling plan was reached with all parries concerned at 
a meeting in Chicago on January 16, 1992. The Ohio and U.S. EPAs made additional comments on 
this sampling plan in, respectively, March and April 1992. These latter comments have also been 
incorporated in this document. 

The data gathered under this RI/FS Work Plan Addendum will be used for the RI/FS Site-Wide Risk 
Assessment to support selection of preliminary remediation goals (PRGs). It is also urgently needed to 
comply with the approved closure plan requirements of the Plant 6 pad and bulk storage tanks T5 and 
T6. Data collected under this plan will support certification of all  RCRA closures at the FEMP. 
Further, closure certification requires that soil sampling data from closure activities be compared to 
background concentrations of naturally-occumng constituents. The work completed under this 
Sampling and Analysis Plan will be presented in a report at the conclusion of the study. 

(2 

Regional data for radionuclides and inorganic compounds in surface soil from Ohio and Indiana will 
be used for the Operable Unit 2 Remedial Investigation Report in the absence of the results of the 
background sampling program. The regional data are given in Attachment 1. If data from the 
background sampling program are available prior to delivery of the Operable Unit 2 Remedial 
Investigation Report to EPA, the data will be reviewed to determine what, if any, impacts the-data 
have on the Report. 

2.0 DEFINING A BACKGROUND AREA 

The development of a background sampling plan first requires a definition of a background area. A 
review of EPA comments on an earlier draft of a background sampling plan, the geologic data, and the 
various guidance documents for determining background has resulted in a definition of a background 

-.PPI 
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Page 2 of 18 a area and a sampling logic for the area. In brief, the approach is to treat the glacial overburden as a 
bulk material; sample the glacial overburden over a wide area, where it can be demonstrated with 
earlier sampling that the impact of the FEMP has been minimal or is not present; collect samples at 
three depths at each location to determine the impact of possible local sources of contamination; 
collect what is believed to be an excessive amount of samples in one sampling program, to assure that 
a sufficient number of samples are available in case the variability within the initial analytical results 
is greater than estimated from the historic sampling. 

2.1 DEFINING GEOLOGIC BACKGROUND 

The geologic units at the FEMP consist of three principle units. The first geologic unit is the 
Ordovician bedrock which consists of calcarious shales with thin interbedded limestone layers 
generally less than six inches thick. The Ordovician bedrock material underlies the buried valley, 
where the Great Miami Aquifer is located, and the adjacent uplands. The Great Miami Aquifer is the 
second geologic unit and is characteristically composed of a 150- to 200-foot-thick sequence of very 
clean, fine to coarse sands with occasional discontinuous clay lenses. Overlying the aquifer is the 
third geologic unit, unconsolidated glacial overburden, which is the surface material over most of the 
FEW and generally the area north of the Great Miami River. 

The geomorphology of the area around the FEMP clearly indicates that the ice lobe that deposited the 
glacial overburden moved down the present Paddys Run valley. Although there are differences in 
texture and grain size, the bulk chemistry of all of this material is similar since it was derived from 
bedrock and glacial deposits to the north. The advancing ice mixed these materials and smeared them 
over the bedrock and aquifer as it advanced to the south-southeast across the FEMP. A detailed 
description of the glacial deposits in the area is included in Brockman (1988). 

It is quite possible that the glacial overburden was deposited by multiple advances of the small lobe of 
the continental ice sheet. There has been no identification of any time-stratigraphic feature within the 
glacial overburden such as a fossil soil or lake bed with distinctive fossils. These features, if they 
existed, would generate a concern that there might be chemical differences in the soil material above 
and below these time lines. The absence of distinct time lines also precludes the possibility of 
correlating materials at a given depth with any other material at a similar depth. 

The glacial overburden varies from 20 to 50 feet in thickness within the boundaries of the FEW. The 
surface deposits within the glacial overburden include clay-rich till, angular fine-grained loess, 
lacustrian deposits of beach sand, and settled lake clays as well as outwash lenses of sand and gravel. a r n M P P 1  
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derived from the till that was smeared over the area 
distribution is different, these surface materials are 

not likely to have a wide range of chemical compositions because of their common origin. 

Even the flood plain of Paddys Run consists of glacial overburden that has been reworked by the 
lateral meanders of the stream and the deposition of material washed down the valley from the north. 
Thus. even though this material has a different soil classification, it probably has a bulk composition 
that is similar to the more clay-rich material forming the banks of the stream valley. 

The FMPC RI/FS Groundwater Report (DOE 1990) presented generalized cross sections and fence 
diagrams from borings in the Production Area that were produced by grouping thin, silty, sandy lenses 
and predominantly clay-rich zones. These sections show that there is a relatively local sandy layer 
greater than 10-feet thick under the southwestern quadrant of the Production Area where the glacial 
overburden is 35 to 40 feet thick. This sand layer is not laterally extensive and there is no similar 
sand under the southeast quadrant of the Production Area where the glacial overburden is only 20 feet 
thick. This lateral variation in composition and thickness makes it impossible to correlate a sand strata 
in one area with a sand strata in another area with any degree of confidence. 

This lack of vertical stratigraphy and the common origin of the components of the glacial overburden 
suggest that a bulk characterization of the glacial overburden should be used for a background 
determination. Clearly, a detailed chemical characterization of the vertical sequence of individual 
sand, silt, and clay-rich materials under the southwest quadrant would not give a representative or 
comparable set of data for the vertical sequence under the southeast quadrant of the Production area. 
How then could a detailed vertical sequence of samples from a location outside the site be adequately 
compared to any sequence within the site? Such an approach simply cannot be implemented. 

Under the Soil Conservation Service classification system, the surface soils in and around the FEW 
have many different names. The distinctions that result in the different names are largely due to 
textural differences, not bulk chemical differences. The textural differences are due to mechanical 
erosion, chemical weathering, and local variations in grain size. Most of the soils described in the 
Hamilton and Butler county soil surveys have a vertical extent of 36 inches or less. Descriptions of 
the underlying material are quite similar regardless of the surface soil type. This further suggests that 
a bulk characterization of the soil could be used for a background determination. 

A final argument for bulk characterization is suggested by the extensive rework of materials by man’s 
activities at the FEMP site. Construction activities have required multiple cut and fill operations 

r n = P P l  
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during the forty year history of DOE’S activities. These operations tend to further homogenize the 
various soil types. 

2.2 PREVIOUS SAMPLING 

The litigation study conducted by IT Corporation in 1986 for National Lead of Ohio included soil 
sampling within a five-mile radius from the center of the FEW. Soil samples were analyzed for 
isotopic uranium to help interpret the extent to which airborne emissions from the FEMP have 
impacted the surrounding area. The data were evaluated on a quadrant by quadrant basis to determine 
the mean concentration of each uranium isotope. Data from the litigation study on radionuclides in the 
area northwest of the FEW show relatively low variability with a coefficient of variation of 37 
percent. 

2.3 WIND DIRECTION 

The litigation study finding is consistent with the records for the prevailing wind direction at the 
FEMP. Figure 1 is the wind rose for all data from 1987 through 1990 for the FEMP at a 10-meter 
height. The figure clearly shows that the prevailing winds are from the west southwest. More 
importantly, Figure 1 shows that the least frequent wind direction is from the southeast. Therefore, the 
area to the northwest of the FEMP would have experienced the least impact from airborne 
contamination. 

a 
2.4 BACKGROUND AREA DEFINED 

Three converging lines of evidence indicate that the area to the northwest of the FEMP is an 
appropriate background area. Geologically, the upper portion of the Paddys Run drainage area is the 
source area for the glacial overburden deposited on the FEMP. Isotope-specific data for uranium have 
shown that the area to the northwest has the least variation between sample results. The prevailing 
winds indicate that the area northwest of the FEMP is the least likely area to be significantly impacted 
by air emissions from the FEW. 

Background sampling will be conducted within six square miles located north of the village of 
Shandon. The background area shown in Figure 2 is the northern end of the northern portion of the 
Paddys Run drainage basin. 

34.0 
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4230 3.0 SAMPLING APPROACH 

The sampling approach is designed to characterize a material that is relatively homogeneous 
chemically, but has a weathered surface. This weathered surface may also contain contamination from 
local activities such as lead from automobile exhaust or arsenic from agricultural pesticides. 
Therefore, it is proposed that samples be collected over a wide area to sample the variability of the 
glacial overburden. Samples will also be collected at three depths at each location to determine the 
impact of weathering and potential local contamination. 

3.1 SAMPLINGAREA 

Figure 3 shows the background sampling locations for the six-square-mile area. Five sampling sites 
were selected at random in each of the six 1-square-mile sections. The locations were adjusted using 
the following criteria: 

e Areas where solid or hazardous waste may have been stored or areas affected by their 
runoff 

e Roads, parking lots or other paved areas 

e Railroad tracks or areas affected by railway access 

a Storm drains or ditches presently or historically receiving industrial, urban or 
agricultural runoff 

e Fill areas 

e Spill areas 

e Areas subject to residential influence such as fertilized yards and gardens 

Because the FEW is essentially flat and it is important to get a full soil profile, locations were also 
moved to relatively flat areas. Some locations are in the bottom of the Paddys Run valley in order to 
sample floodplain deposits. 

Since it may not be possible to get permission or find access to all these locations, Figure 4 was 
prepared with an alternate set of 30 random sampling,locations. The objectives of the sampling 
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program can be achieved by substituting locations from Figure 4 if locations in Figure 3 are not 
available. 

These locations have been selected using the U.S. Geological Survey. Shandon, Ohio, 7.5 minute, 
topographic quadrangle which was photorevised in 1981. Since the areas have not been field checked, 
some locations may have to be adjusted in the field in accordance with the criteria listed above if 
conditions have changed since the map was revised. 

3.2 VERTICAL PROFILE SAMPLING 

A sample from the surface to a depth of six inches will be collected to determine the nature of soil 
that is influenced by local activities of man and weathering. This will include the impact of lead from 
gasoline, metals from fertilizers, and any leaching due to weathering or plant nutrient uptake. A 
second sample will be collected from a depth of 36 to 42 inches, by definition the lower extent of 
significant weathering. A third sample will be collected from 48 to 54 inches, which is generally 
below the depth of soil development but above the perched water table. 

The samples from each layer will be statistically tested to determine the variability of the values for 
the metals within each layer. Then, the variability will be compared between the layers. It is 
anticipated that the surface layer will probably contain more distinct differences from the other two 
layers because it is most directly impacted by man and weathering. The background composition of 
'the glacial overburden will be established by statistical analyses of the chemical data in the deepest 
and perhaps the middle sampling zones, if the two do not have a significant difference. 

This approach will allow sampling to be conducted with hand augers, minimizing the impact on the 
area where samples are collected. This should make it easier to obtain permission to enter private land 
for sampling. The relatively lower cost of hand auguring over machine auguring also means more 
sample locations can be used than are statistically required during the sampling program. 

' 3.3 SAMPLING PROCEDURES 

Surface samples will be collected with a stainless steel hand trowel. The samples at 36 to 42 inches 
and 48 to 54 inches will be collected with stainless steel hand samplers. Regardless of the sampling 
equipment all sampling will follow procedures specified in Section 6.4 of the RI/FS Quality Assurance 
Project Plan (QAPP) unless specifically altered in this plan. No radiation survey will be conducted 
owing to the expected low concentrations of radionuclides in these areas. Such suwey could 
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potentially lead to the avoidance of areas having higher naturally occumng radionuclide 
concentrations. 

As outlined in the R W S  QAPP (1988), Section 5 ,  page 25, Visual Classification of Soils forms will 
be completed for each boring to provide a description of soils encountered and Field Activity Daily 
Logs will be completed to document sampling activities. After sampling, boreholes will be filled with 
excess sample material and locally available topsoil. A stake will be placed next to each boring which 
will have the 1000-series boring number clearly written, using an indelible marker. Each sample 
location will then be surveyed by a licensed surveyor so a permanent record of the location can be 
entered into the RWS database. 

Quality control samples will be used to check the analytical validity of field procedures, field 
equipment, and laboratory analyses. The RI/FS contract lab regularly performs its own quality control 
procedures as outlined in the QAPP. The field program and data validation collect the following 
quality control samples: 

0 One rinsate per day of decontamination activities or one per ten samples (whichever is 

One blind duplicate for every three borings (9 samples) 
One container deionized/water blank for each lot of sample containers or lot of 

more frequent) 
0 

0 

deionized water used 

field equipment 

of rinsates 

a Decon blanks for each lot of nitric acid and methanol used for decontamination of 

e Reagent blanks for each lot of nitric acid and sodium hydroxide used for preservation 

AU appropriate field equipment will be decontaminated prior to use following the sequence below: 

1. Alconox and deionized water wash 
2. Deionized water rinse 
3. Nitric acid (10%) rinse 
4. Deionized water rinse 
5.  Methanolrinse 
6. Deionized water rinse 
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@ Decontamination will be conducted at a location sufficient distanced from the site to avoid cross- 
contamination. Sample preparation and packaging for shipping will be performed at an off-site 
location. ,4230 
3.4 ANALYTICAL PARAMETERS 

All soil samples will be analyzed for the parameters listed in Table 1. This list was compiled after a 
review of the potential contaminants of concern for a l l  operable units. Potassium40 has been added 
to the list as a quality check for gamma spectroscopy analysis although it is not a contaminant of 
concern. Nonhazardous inorganic elements are being analyzed in order to provide additional 
information on soil composition. Organic compounds and pesticides will not be analyzed as their 
presence in the environment is most frequently due to anthropogenic sources. Further, data collected 
to date under the RI/FS would not suggest any significant natural level of organics. Table 1 also lists 
the risk-based concentrations of concern for each of the analytes and the required detection limits. 
The risk-based concentrations of concern which will be used to determine preliminary remediation 
goals in turn dictate the analytical detection required in the analyses. In some cases, these detection 
limits are lower than those prescribed in the QAPP or QAPjP. Several radionuclides will require more 
sensitive analytical procedures than are required under the standard analytical protocols of the RI/FS 
QAPP, but are being utilized to ensure adequate knowledge of the environment. 

Table 2 is a summary of the data quality objectives of this program. 

3.5 SAMPLE SIZE 

Representative samples will be collected at three sampling depths at 30 locations within a six-square- 
mile area northwest of the FEMP site. Because the determination of background is critical to the 
completion of two closures under RCRA and the Baseline Risk Assessment under CERCLA, all 90 
soil samples will be analyzed as soon as they are collected. This will ensure that even if some 
samples do not pass validation there will be a sufficient number of samples, possibly 30 for each depth 
interval, available for the statistical analysis. Analysis of this number of samples exceeds the 
minimum requirements of pertinent guidance addressing RCRA closure actions. 

a wH793o.ppl 
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4230 

Analytical Potential 
Risk-Based (10") Detection Level of Detection 

Cleanup Goal' Limit Concernb Limit 
Radionuclides <Pci/g> (pCi/g) Inorganics (mg/kg) (mg/kg) 
Actinium-227 

Cesium- 137 

Protactinium-23 1 

Lead-210 

Radium-224 

Radium-226 

Radium-228 

Strontium-90 

- 
Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Potassium40 

Ruthenium- 106 

1 .o 

0.01 

0.06 

0.3 

0.2 

0.3 

3.8 

10 

270 

0.8 

1.9 

2.3 

1.2 

0.01 

1.4 

-- 
39 

0.6 

0.2 

0.1 

0.3 

0.5 

0.3 

1 .o 

1 .o 

1 .o 

0.6 

0.6 

0.6 

0.6 

0.02 

0.6 

10 

1 .o 

Aluminum 

Arsenic 

Antimony 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

-- 
270 

110 

13,500 

1400 

11,500 

270 

-- 
1300 

330 

_ _  
2,600 

-- 

190 

-- 

27,000 * 

80 

1100 

5400 

-- 
640 

20 

1 .o 

6.0 

20 

0.5 

10.0 

0.5 

4.0 

2.0 

5.0 

2.5 

0.2 

2.0 

0.5 

10.0 

500 

.04 

2.0 

4.0 

20.0 

0.5 
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4330 
Analytical Potential 

Risk-Based (10") Detection Level of Detection 
Cleanup Goal' Limit Concernb Limit 

Radionuclides (Pci/g) (pCi/g) Inorganics (mgflcg) (mgfltg) 

Silver 800 2.0 

Silicon -- 5.0 

Sodium -- 20.0 

Thallium 20 1 .o 

Vanadium 1900 5.0 

Zinc 54,000 2.0 

' Assuming a lifetime risk of cancer incidence of 1 x lo", and utilizing the method and parameters recommended in 
Part B of the Risk Assessment Guidance for Superfund (12Dl). except that a 70-year exposure period was deemed 
appropriate for the FEW. 

Calculation was based on Eq. 5 of the Risk Assessment Guidance for Superfund, Part B . b 
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4.0 STATISTICAL ANALYSIS 4239 

4.1 DESCRIPTIVE STATISTICS 

The statistical analysis of the sample data will begin with the calculation of descriptive statistics. 
These descriptive statistics will provide summary information and allow for a preliminary and 
subjective evaluation of the data. The descriptive statistics will include the arithmetic and geometric 
mean and standard deviation, sample median, minimum and maximum exposures, and sample size. 
Descriptive statistics will be calculated separately for each contaminant at each of the three sampling 
depths. Graphic data presentation will be made as appropriate. 

The background data set for each contaminant at each of the sampling depths will be evaluated to 
determine the probability distribution (normal, lognormal, or other) that best describes the data. Two 
methods will be used to determine the distribution type. In the first method, a histogram will be 
constructed from each data set and will be visually inspected to see if the distribution appears to be 
normal, lognormal, or other. Although this determination is subjective, the method complements 
inspection of data in tabular form or data that are summarized by descriptive statistics. The second 
method consists of a quantitative evaluation of the linearity of probability plots of the data (or of log 
transformed data). A more complete description of the methodology for determining the distribution 
type for background data is given in the Risk Assessment Work Plan Addendum for the RI/FS. 

The mean concentration will be further characterized by a 95 percent confidence interval. A 95 
percent confidence interval is an interval for which there is 95 percent certainty that the interval 
estimate contains the true mean concentration. An interval estimate of the mean exposure is preferable 
to a point estimate, such as the mean. because interval estimation provides information on the 
precision of the estimation. 

Sampling results will also be evaluated using an upper one-sided tolerance limit. The upper tolerance 
limit (UTL) will provide a maximum concentration below which a specified portion of all 
concentrations will fall, with a high degree of confidence. In essence, a UTL is an upper confidence 
limit for a percentile of a distribution of concentrations. For these sampling results, the UTL will be 
calculated such that it will provide a maximum concentration below which 95 percent of all 
concentrations will fall, with 95 percent confidence (EPA 1989). 

352 
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It is expected that some number of samples will yield nondetectable results for certain contaminants of 
interest. Here, a nondetectable result is defined as any sample which is reported to be less than the 
sample quantification limit (SQL) as defined by the analytical method. A method for handling 
nondetectable values is essential in producing accurate descriptive statistics. The method to be used 
involves setting all nondetectable values to one-half of the SQL. 

The data will also be evaluated to identify potential outlier observations. An outlier is defined as a 

measurement that is extremely large or small relative to the rest of the data and is suspected of 
misrepresenting the true background concentration. If a particular observation is suspected as being an 
outlier, additional data validation, field investigations, and confirmation sampling and analysis will be 
conducted as necessary to determine the reason for the anomalous value. A suspected outlier will not 
be eliminated from the data set unless there is definitive evidence that the measurement is in error. 

Outliers will be evaluated to determine whether the results are a consequence of laboratory error or 
field sampling errors. The outlier sampling location will be examined to determine if the result is due 
to a localized source of contamination. UTL calculations will be made and presented with and without 
outliers. 

4.2 COMPARISON OF SAMPLING DEPTHS 

The mean contaminant concentrations at the three sampling depths will be tested statistically by using 
analysis of variance (ANOVA) techniques. If there is no statistically significant evidence of 
differences in mean concentrations among the three sampling depths, the data may be pooled to obtain 
an overall estimate of background contamination. 

ANOVA procedures are parametric methods based on the assumptions that exposure measurements are 
independently and normally distributed with constant variance. These assumptions will be tested to 
determine the validity of the ANOVA results. If the assumptions do not appear reasonable, alternative 
procedures based on the random reclassification of the sample results may be used. These procedures, 
commonly referred to as randomization or permutation tests, are useful when the validity of the 
assumptions associated with common parametric statistical procedures are questionable. 
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The assumption of normality will be tested by using the Shapiro-Wilk procedure (Shapiro and Wilk 
1965) and an omnibus test developed by D'Agostino and Pearson (1973) which is able to detect 
deviations from normality due to either skewness or kurtosis. If the data are not adequately described 
by a normal distribution, the natural logs of the data will be evaluated. This is equivalent to assuming 
that the data follow a lognormal distribution; that is, the natural logarithms of the data are normally 
distributed. 
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ATTACHMENT 1 

DETERMINATION OF UPPER TOLERANCE LIMITS FOR RADIONUCLIDES 
AND CHEMICALS FOR SURFACE SOIL AT THE FEMP 

Frequency Range of Arithmetic Distribution UTL' 
Radionuclide of Values Mean Type (PCW 

Ra-226 14/14 0.8 1-2.5 1.41 L o g n O r m a l  2.230 

Detection (PCW (PCVg) 

I Th-232 14/14 0.7 1- 1.5 1 .os L o g n O m l a l  1.475 

U-238 14/14 0.76-2.2 1.36 Lognormal 2.109 
?* 

March 24,1992 
John R. Frazier, Ph.D., CHP 

4230 

Upper Tolerance Limits (UTLs) are selected to correspond to the upper 95% confidence limit on the 
95th quantile of the background distribution. Regional data for Indiana and Ohio have been used as 
background data for radionuclides and chemicals in surface soil. The data for radionuclides are taken 
from a report by Myrick, et al. (1981) and are presented in Attachment I. Regional data for fission 
products (e.g., 0-137) and activation products are not available, and UTLs for such radionuclides are 
assumed to be zero until site-specific background measurements are available. The data for chemicals 
are taken h m  the U.S. Department of Interior Geological Survey Repon (1981) and are presented in 
Attachment 11. 

The data for radionuclides are summarized in Table I. 

Table I 
BACKGROUND DATA FOR RADIONUCLIDES IN SURFACE SOIL 

The use of four significant figures is not intended to imply a high degree of precision or accuracy. but rather to present 
results as calculated for future comparisons. 

Determination of the distribution type was made in accordance with the methodology presented in 
Section 4.0 of the RWS Risk Assessment Work Plan Addendum, February 1992. The data for each 
radionuclide suggest that either a normal or lognormal distribution can be assumed, but a lognormal 
distribution is more appropriate for these data. 

The UTL for each radionuclide given in Table I is calculated from the regional data as (Gilbert 1987): 

where 

- 1  
n 

y = - z l n x  

such that e; is the geometric mean, 
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2 = 1.645 (95% confidence limit for one-tailed test) 
(Pearson and Hartley 1966) 

and 4238 

such that e* is the geometric standard deviation. 

If a nonnal distribution had been assumed for each radionuclide, the UTL is calculated to be (EPA 
1989): 

Radionuclide 

Ra-226 
Th-232 
U-238 

2.613 
1.668 
2.368 

But, as stated previously, the lognormal distribution is more appropriate for these data. 

It is assumed that the radioactive progeny of these radionuclides are in secular equilibrium whereby 
the UTLs are as follows: 

Radionuclide 

Thorium Ra-228 
Series Ac-228 

Th-228 
Ra-224 

Uranium Th-234 
Series Pa-234 

u-234 
Th-230 

Uranium PO-2 18 
Series Pb-214 
below Rn-222 Bi-214 

PO-2 14 
Pb-2 10 
Bi-210 

F Po-210 

UTL (DCi/g) 

1.475 
1.475 
1.475 
1.475 

2.109 
2.109 
2.109 
2.109 

2.230 
2.230 
2.230 
2.230 
2.230 
2.230 
2.230 

It is also assumed that uranium-235 occurs at its natural isotopic abundance (0.72% by mass) in 
background soil. The UTL for uranium-235 and each selected progeny m-231, Pa-231, Ac-227) is 

1 

The data for chemicals in surface soil are summarized in Table 11. UTLs are calculated according to 
the referenced methodology for the appropriate distribution type. 

equal to 0.097 pCi/g. 
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Table II 

BACKGROUND DATA FOR CHEMICALS IN SURFACE SOIL 

4230 

The UTLs presented for radionuclides and chemicals are also assumed for subsurface soil and 
sediment. UTLs for other constituents and/or other media are generally based on site-specific data 
rather than on regional data. A sampling and analysis program is currently underway to determine 
site-specific UTLs to replace regional values. 
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Attachment I 

BACKGROUND LEVELS FOR RADIONUCLIDES IN SURFACE SOIL' 

fable 2S. kkgromd radiation levels md nucllQ conctntrrtlocu in surf- r o l l  mlu in  
ulr statr O f  Ohio 

4236) 

on-1 

on-2 

on-3 

at4 

on-5 

om 

w7 

an-8 

w-9 

on10 - 
an-11 

onl2 

Rest #rea an S $ 1 6  of 1-71, sl6 b 
S of Colubur. Ohio, a t  m i l e  urUr 92 

Appro.. 51 b I of  bldur, ohlo. a t  
rest r- on 5 side of 1-71 

Approx. 21 kn E o f  Ytctl l f fr .  Ohio, a t  

Appro.. 8 b 5 of 1-70, a t  i n ~ r r e e t l o n  
Of w U and u)B. war ThormcIle. Ohio 

SE comer of  Interrct lon of 1-77 md 
b y  62l. Jt kcbburg. Ohio 

R8st area on E 8 1 6  of 1-77, sU b 
S of 1-70. near Buffalo. Ohlo 

SU comer of lnterrction of 1-70 and 
9, S of St. Clairsville, Ohio 

fWt 8top On 5 8 1 6  O f  1-90 

Y ride o f  1-475. betmn thqs to md 2. 
in  Y T0l.Q. Ohio 

Rnt stop on Y ride o f  1-75. just S 
of  Findlay. Ohio 

Y rlda of  I-=. just S of lhy 67 
ult. E o f  Y . ~ . l w w t a .  Ohio 

Y r i a  of 1-75. Q.4 b I of I n t e r  
r m i o n  w i t h  lhy 57l.  near lipp City. 
Ohio 

Y.2 

7.1 

9.2 

8 

11 

8.2 

8. 5 

s.1 

4.9 

4.8 

2.8 

2.s t 0.u 

l.5 t 0.U 

1.1 t 0.04 

2.0 t 0.14 

1 3  t 0.K 

i Y  t 0.u 

1.5 t 0.Y 

0.81 t 0.04 

L3 t 0.08 

LS t 0.06 

1.2 t 0.04 

0.n t 0.02 2.2 

0.74 t 0.60 1.3 

1.1: 0.10 L 2  

1.0 t 0.U 1.7 

1.5 t 0.20 1.6 

L l t  0.24 1.6 

1.5 t 0 . 0  1.7 

O . 8 O . t  0.02 0.76 

0.93 t 0.06 1.2 

1.0 t 0.06 1.4 

0.99 t 0.06 0.w 

Y side o f  1-75, just I of In t . r rmion  4.8 L O  t 0.04 0.98 f 0.04 0.06 
w i t h  lhy l22. E o f  Mlddletorn. Ohio 

Table 12. Background radiat ion levels and nuclide concentrations i n  surface r o i l  samples i n  
the State of Indiana 

Avmragm Nuclide concentration i n  
surface s o i l  (pCl/a) S q l e  gama uposurc 

designatton Description of sample location ra te  (pWh)= 2zrRa 21% 2 s q  

IN-1 $E comer of intersection of 1-64 6.0 1.0 f 0.08 1.1 f 0.10 1.1 

IN-2 $E comer of Intersection of 1-64 7.1 1.1 f 0.06 1.2 f 0.08 1.4 

and Hwy 161, i n  edge of woods 

and Hwy 66. next t o  graveyard 

caExposure rate determined from 3 t o  4 mearuramnts a t  each location using a 'Phil' tube as 
described i n  Appendix I. 

Z W  measurements are 55% (20). 
bStrndard deviation of a2rRa and l 3 * T h  measurements are given as the 20 value. Error i n  the 

I Myrick, T.E., B.A. Berven, and F.F. Haywood, November 1981, State Backmound R- 
Levels: Resu Its of Measurements Taken DurinP 1975-1979, ORNLfI'M-7343, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. 
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Attachment Il 

BACKGROUND LEVEIS FOR CHEMICALS IN SURFACE 
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UNI’IP) STATES DEPARTMZNT OF THE INTERIOR 

GEOLOGICAL SURVEP .4 2 3 0 

C H M I C A L  ANAIZSES OF SOILS AND OTHER SURFICIAL 

MATERIALS CF TfIE CONTEMINOUS UNfiED STATES 

8s 
Josephine G. Boerngen and Hanaford T. Shacklette 

Openqile Report 81-197 - 
1981 

This report Is prcllndnarg and has not been 
edited or h e w e d  for conformity with U.S. 
Geological S u m -  standards or nomenclature 
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APPENDIX B 

FIELD PROCEDURES 



.MEMORANDUM 

To: Distribution 
From: Tom Mulder 
Date: March9,1992 
Subject: R W C E R C L A  Background Soil Study 

1. Distribution of Final Draft Field Procedures 
2. Readiness Review Meeting 

4230 

Attached are the F d  Draft Field Prucedures for sample collection activities in support of the background 
soil study. 

A pre-project readiness review meeting will be held Tuesday March 10 at 1:30 in conference mom uno. 
Attached is a checklist that will act as an outline of the mdiness review. You or your representative are 
required to attend. 

attachments 

distribution: 

S. Dum 
D. Harmel 
R. Ledford 
M.Frank 
B. Myers 
C. Grube 
B. Church 
L. Sexton 
B. Hertel 
J. Razor 
J. Wood 
L. Rafales 
Proj. file task 50.03.46 

379 



RCRMCERCLA BACKGROUND SOIL STUDY 

FIELD PROCEDURES 

WBS Task No. 50.03.46 

SUMMARY 

Thirty 54-inch hand borings. 
Samples for radiological and inorganic analyses collected from 0-6". 36-42", and 48-54". 

To prevent crosscontamination of samples, all equipment used on the project will be new. No 
equipment/supplies from the site will be used. All decontamination and sample management activities will 
be conducted in the ASI/IT office parking lot. Equipment dedicated to the project will be stored and 
transported in vehicles dedicated to the project. Samples will be shipped via Federal Express with pick-up 
at the ASVIT office. 

The field crew will have enough equipment that d e a n  will need be done only once per day. It is assumed 
that the field crew can sample 2-3 locations per day. 

Boring numbers: 1755-1764 
1826- 1835 
W O J  879 

Sample numbers: 061601 - 61800 a 
Sample volumes' 

soil 
radiological 1 x 1-L glass (650 dry wL) 

I 

metals 1 x 250-ml glass (100 grams dry wt.) 

1 x 4-L plastic jug - HNO, to pH <2 
1 x 1-L plastic bottle - HNO, to pH 4 

Rinsates 
radiological 
metals 

Container blanks 

radiological 4 x 1-L glass - no preservative 
4 x 250-ml glass - no preservative ' metals 

Decon solution blanks 

radiological 
metals 

1 x 4-L plastic jug - no preservative 
I x 4-L plastic jug - no preservative 

RCRA/CERCLA Background Soil Study 
Draft Final - Field Rocedures 03/09192 

1 

380 



4238 

BORING/SAMPLING PROCEDURES 

Three samples will be collected from each boring at depths of 0-6, 36-42", and 48-54". All tools used 
for sample collection are to be stainless steel. A boring log with descriptions of each 6-inch interval is 
to be completed for every boring. Samples will be collected with SST hand-augers and subsequently 
mixed in a SST bowl prior to being bottled. Samples are to be mixed and bottled immediately after 
collection. Upon completion of the boring, the boring will be filled with the cuttings and, if necessary, 
commercial topsoil. 

Before the boring is started, spread two clean polyethylene sheets over the ground surface. One sheet will 
be designated for preparing samples and the other sheet will be used for collecting cuttings from intervals 
between samples. The former sheet will prevent crosscontamination that could result from placing 
samples or sample tools on bare ground, while the lamr sheet will make it simple to replace sdi in the 
boring at the completion of the boring. 

The surface-soil sample is to be collected with a SST hand trowel Collect soil from 0 to 6 inches 
ensuring that each portion of the 6-inch interval is equally represented in the volume of soil placed in the 
bowl. 

The boring is to be initiated in the hole already excavated. Clear loose soil away from the top of the 
boring to avoid the possibility of it falling into the open hole during augering. Three augers are to be 
used for each boring: one for augering from 6 to 36 inches, a second for sampling the 36-42" interval 
and augering further to 48 inches, and a third for sampling the 48-54" interval. 

Sample material is to be removed from the auger buckets and mixed by using SST knives or spoons. 
Prior to removing the sample from the bucket, remove 05  inch of soil from the top of the auger bucket, 
as the top 0.5 inch may be soil that was scraped from the boring wall as the auger was removed from the 
boring. Sample material will be transferred directly from the auger bucket to the mixing bowL 

It is important that soil samples be mixed thoroughly to ensure that the sample is as representative as 
possible of the sample interval. However, it is important that sample handling be minimized to prevent 
cross-contamination. Two methods of mixing can be used: 

1. The soil in the sample bowl is divided into quarters. Each quarter is mixed, then all quarters are 
mixed into the center of the pan. This procedure is followed several times until the sample is 
adequately mixed. With round bowls, adequate mixing is achieved by stimng the material in a 
circular fashion and occasionally turning the material over. 

2. Break the soil into small pieces (0.5" dia) with a SST spoon and mix thoroughly. Repeat as 
necessary. After mixing, spread the soil evenly in the bowl and divide the soil into quarters by 
inscribing lines on the surface of the soil. When filling the sample containers, take each 
successive spoon or trowel of soil from a different quarter. 

The? techniques can be modified or combined as necessary. 

2 
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QUALITY CONTROL SAMPLES 

The following quality control samples will be collected at the intervals specified. Sample volumes are 
listed above and on the examples of properly completed WAS, CCs, and Sample Collection Logs. 

A rinsate will be collected once per day or every 10 samples, whichever is more frequent. Rinsates 
should be collected at the conclusion of each days decontamination activities to check the adequacy 
of field decontamination efforts. A rinsate sample will consist of DI water that has been poured into 
a SST bowl containing one of each type of SST sampling tool, in this case a spoon, knife, and auger 
head. Water in the bowl will be transferred to sample bottles and preserved to pH < 2 with nitric 
acid. Rinsates will be analyzed for radiological and inorganic parameters. Record equipment 
numbers for the rinsed tools on the FADL. Rotate equipment so that all equipment is tested during 
the course of the project 

i One container/DI water blank will be collected for each lot of sample bottles and DI water used 
during the project. This blank provides data on the quality of the sample bottles and DI water used 
for the project. Each blank will consist of DI water that has been directly transferred from its original 
container to a set of sample bottles and preserved to pH c 2 with nitric acid. The blanks will be 
analyzed for radiological and inorganic parameters. 

Decon blanks will be collected for every lot of methanol and nitric acid used for decontamination 
purposes. A blank will consist of solution, either 100% methanol or 10% nitric acid, that has been 
directly transferred from its container to a set of sample bottles. Samples will be analyzed for 
radiological and inorganic parameters. Possible hazards of these solutions are to be entered on the 
WAS. 

One blind duplicate will be collected for every three borings. A blind duplicate is a duplicate sample 
that is sent to the lab without the lab being made aware that it is a duplicate. The sample serves as 
an independent check on the accuracy of the lab. An accurate split of a soil sample is difficult to 
achieve under field conditions, particularly for moist, cohesive soils. Soils designated for duplication 
must be mixed thoroughly. Surface soil samples will be chosen for duplication, because of the double 
volume required. 

PAPERWORK 

All project required paperwork (FADLs. visual soil classification, WAS,  CCs, and sample collection logs) 
is to be completed per the QAPP, with the exception of the following. To facilitate the presentation of 
blind duplicates to the lab, no times-ofcollection. boring-numbers or depths will be entered onto the 
WAS, CCs, and sample labels. Consequently, the lab will only be informed of the sample number and 
date of collection. Information not entered on the above forms will be entered on the sample collection 
logs. 

Examples are attached. 

RCRA/CERCLA Background Soil Study 
Draft F d  - Field Roced~re~ 03/09/92 
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All sample equipment will be decontaminated to minimize the potential for crossantamination. The 
general procedure for decontaminating sample equipment consists of a low-phosphate detergent wash 
followed by an acid rinse to remove inorganic contaminants and a solvent rinse to remove organic 
contaminants. The following procedure will be followed when decontaminating sample equipment 

1. Scmb/pre-rinse to remove heavy dirt (Decon tub 1) 
2. Alconox and DI water wash (Tub 2) 
3. DI water rinse (Tub 2) 
4. Nitric acid rinse (Tub 3) 

A 1% solution is used for carbon steel equipment 
A 10% solution is used for SST equipment 

5. DI water rinse (Tub 3) 
6. Methanol rinse (Tub 4) 
7. DI water rinse (Tub 4) 
8. Enclose in garbage bag and tape closed 

Personnel performing decon should dedicate a separate pair of gloves to each decon tub. For instance, 
gloves used for the nitric acid rinse should be changed prior to the methanol rinse. Equipment should be 
allowed to drip dry as much as is possible before being bagged. 

At the conclusion of decontamination activities, the nitric acid solution in tub 3 is to be neutralized with 
baking soda All decon water will be containerized and disposed of onsite at the FEW. a SAMPLE MANAGEMENT 

Samples collected during this project will be packaged and shipped at the ASI/IT office. All samples will 
be custody-taped, bagged and then packed in coolers with vermiculite packing material. Soil samples for 
mercury analyses are the only samples that require temperature preservation. cooling to 4 degrees Celcius. 
Consequently, soil samples for metals analyses will be cooled to 4 degrees celsius for shipment Aqueous 
samples for radiological and metals analyses require preservation to pH < 2 with HNO,. 

All samples will be shipped via Federal Express to IT-RSL for analyses. Federal Express will pick up 
at the ASI/IT office. 

0 RCRA/CERCLA Background Soil Study 
Draft F i i  - Field Rocedures 03/09192 
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VEHICLES 

EQUIPMENT LIST 

1 cargo truck w/ low entrance 
1 4-WD vehicle w/ covered cargo space 

PERSONAL EQUIPMENT 

2 pr. steel-toe boots 
2 pr. safety glasses 

SAMPLING EQUIPMENT 

SST hand augers 
12 regular-head 3" quickcoMeCt augers 
12 extensions 
12 cmss handles 

12 SST bowls 
12 SST trowels 
12 SST Spoons 
12 SST knives 
3 tote boxes for field equipment 
RFAs/CCs/boring logs/sample cokxtion logdsample labels/tailgate safety forms 

1 Hammer 
Clip boards/sharpies/ballpoints 
Large poly bags 
Poly sheeting 
1 Munsell color chart 
1 tape measure 
Topsoil 
Shovel 
Paper towels 

, Stakes/flag tape 

SAMPLE HANDLING 

Sample jars 
40 4-L poly jugs 
30 I-L wide-mouth poly bottles 
140 1-L wide-mouth glass bottles 
140 250-ml wide-mouth glass bottles 

* Deionized water 
HNO, (Fisher Scientific OPTIMA grade or equivalent) 
PH paper 

9230 
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pipets 

Clear tape/tape dispenser 
Small-medium plastic bags 

4-gal. "garbage" bags 
1-gal. "food storage" bags 

Blue ice 
12 Coolers 
Vermiculite 
Fiberglass strapping tape 
Paper towels 

PPE 

Coeton work gloves 
Leather gloves 
Nitrile liner gloves 
Nitrile gloves 
Latex booties 

DECON 

4 plastic tubs 
SST grates for tubs 
Polyethylene brushes 
Polyethylene bottle brushes 
2 Garden sprayers 
4 1-L teflon squeeze bottles 
Poly sheeting 
Alconox 
Methanol (Fisher Scientific HPLC grade or equivalent) 
Nitric acid (Fisher Scientific Trace Metal grade or equivalent) 

* Deionized water 
Baking soda 
Drums for waste decon fluids 
Large polyethylene bags 
Duct tape 
Caution tape 

RCRA/CERCLA Background Soil Study 
Draft F d  - Field Procedures 03/09/92 
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MISCELLANEOUS 

Mobile phone 
First aid kit 
Topographic maps (USGS, Shandon Ohio, 7.5 min. series) 
Lumber for decon table 
Hand-staple rhtaples 

* The vendor will be asked to supply DI water from a single lot that was produced after 
a change of filters. 

a 
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ESTIMATED ANALYTICAL SAMPLES* 

Water 
13 radiological 
13 inorganic 

Soil 
105 radiological 
105 inorganic 

0th- 
100% methanol 

2 radiological 
2 inorganic 

10% nitric acid 
2 radiological 
2 inorganic 

4230 

* son: 
90 samples 
10 blind duplicates 
5 lab QW 

WATER: 
10 rinsates 
2 container/DI water blanks 
4 decon solution blanks 
1 lab QW 
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RCRNCERCLA 
TAL 50.03.46 A 

BACKGROUND SOIL STUDY 

RADIOLOGICAL PARAMETERS INORGANIC PARAMETERS 

Detection 

Detection limits for aqueous samples 
are those outlined in the RVFS QAPP. 

4230 
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1 

383- 
MORA-500346A.WK3-AS I M D-04-Mar-92-REVOO 1 



a 
E 
F 
0 
C 
Q 
a 
Q 
c 

O 
s 
C 
Q 

8 
f 
Q 
Z 
Y 

ii 
W 
[I 
3) 
t- 
6 z 
v) 
(3 

.. > n 
7J a > 
a u a cc 

.- 

li 

d 

n a, - a 
n 
E 

390 



? 

2 
t- a: 

W 
(I 

m a 
J 
D 
Z 
W cn 

a: 
W 
0 
Z 

2 

a 
a 
t- 
Y 
5 a a 

0 
Z 
(I 
W 
0 
(I 
0 
W cn 
I 
0 
3 a 

a 

a 

5 
5 
3 

$ 

s 
a 

a 

li 

3 

W 

e 
0 z 
3 
0 
0: a z 
3 e 

4230 

391 



392 



393 





il a 
c 
v1 

.- 

. 



. 

- . o  Q 3 

5 
5 . z  

396 



APPENDIX C 

READINESS REVIEW CHECKLIST 
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MEMORANDUM 

To: Doug Harmel 
From: Mike Brabende 
Date : 3/16/92 
Subject: Surveillance 

Attached is a sunreillance conducted on the (task 602.03.34) RCRA 
Metals Background Study, borings 1755 and 1756.The surveillance 
was conducted on 3/16/92. No observations or nonconformances 
were noted. If you have any questions or comments, please contact 
Quality Assurance. 

cc : 
Larry Sexton 
Bruce Meyer 
Bill Hertel 
Cate Grube 
Tom Mulder 
Robin Smith 

4 0 4  
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Surveillance Report 4 2 :s' 0 
b v .  m2-022 

Status: CLOSED 

Date: 3116192 

Page -1- of -3, 

Requirements: OAPP VOL. V, SECTION 5. "FIELD PROCEDURES" 

Location: RCFU Metals Background Studv Borines 1755,1756 

Observed Condition: See Attached. 

)CR Number (s) Issued: 
None 

Quality Evaluator: Joseph Mediat Date: 3/16/92 
/ I  

Response: 

I 

Responsible Person: Date: 

)A Verified: Date: 
' 405  

QA Officer: Date: 

AS1 FORM 0005.Rev(l) 3-1-91 LASFORM.005 
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MEMORANDUM 

To : Doug Harmel 
Prom: Mike Brabende 

Subject: Surveillance Report 
Date : 3/20/92 

Attached is a surveillance report conducted on the (task 
602.03.034) RCRA Metals Background Study, location 14.5. The 
surveillance was conducted on 3/16/92. No observations or 
nonconformances were noted. If you have any questions or 
comments, please contact Quality Assurance. 

cc : 
Larry Sexton 
Bruce Myers 
Bill Hertel 
Robin smith 
Tom Mulder 
Cafe Grube 



Surveillance Report 

bum. M2-024 

Status: CLOSED 

Requirements: OAPP VOL. V. SECTION 5. "FIELD PROCEDURES" 

4-23 0 
Date: 3/19/92 

Page -1- of -4, 

Location: RCRA Metals Backmound Studv Boring 14.5 

Observed Condition: See Attached. 

lbCR Number (s) Issued: 

Quality Evaluator: Kenneth Grumski Date: 3/19/92 

Responsible Person: Date: 

Verified: Date: 

QA Officer: Date: 

AS1 FORM 0005.Rev(l) 3-1-91 LASFORM.005 
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MEMORANDUM 

To : Doug Harmel 
From: Mike Brabender& 
Date: 3/23/92 
Subject: Surveillance Report 

Attached are surveillance reports conducted on the (task 
9602.50.03.46) RCRA/CERCLA Background Soil Study, borings 1760 
and1761. The surveillances were conducted on 3/20/92 and 3/23/92. 
Two observations are noted. If you have any questions or 
comments, please contact Quality Assurance. 

cc : 
Larry Sexton 
Bruce Myers 
Bill Hertel 
Robin Smith 
Torn Mulder 
Cate Grube 



Surveillance Report 

bur". H2-025 Date: 3120192 

Status: CLOSED Page -1, of -4, 

Requirements: OAPP VOL. V. SECTION 5, "FIELD PROCEDURES" 

Location: Boring 1760 

Observed Condition: See Attached. 

I1 
CR Number (s) Issued: 

None 

Date: 3/20/92 

t 
Quality Evaluator: Kenneth Grumski 

Response: 

c 

Responsible Person: Date: 

Date: 
415 

QA Officer: Date: 

AS1 FORM 0005.Rev(l) 3-1-91 LASFORM.005 
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To : Doug Harmel 
From: Mike Brabender 
Date : 3/31/92 
Subject : Survei 1 lance 

Attached is a surveillance conducted on the (task 602.03.34) RCRA 
Metals Background Study, boring 1829. The surveillance was 
conducted on 3/31/92. No observations or nonconformances were 
noted. If you have any questions or comments, please contact 
Quality Assurance. 

cc : 
Larry Sexton 
Bruce Myers 
Bill Hertel 
Cate Grube 4 Tom Mulder 

423  



Surveillance Report 

Status: CLOSED 

Date: 3/31/92 

Requirements: OAPP VOL. V. SECTION 5. "FIELD PROCEDURES" 

4230. 

Location: RCRA Metals Backeround Studv BorinPs 1829 

Observed Condition: See Attached. 

Quality Evaluator: Date: 3/31/92 

Response: 

Responsible Person: Date: 

QA Officer: Date: 

AS1 FORM OOO5.Rev(l) 3-1-91 LASFORM.005 
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MEMORANDUM 

I -  . To : Doug Harmel 
From: Mike Br abende@ &/$z 
Date : 4/15/92 
Subject: Surveillance Report #92-035 

Attached is a surveillance report conducted on the (task 
9602.50.03.46) RCRA/CERCLA Background Soil Study, Boring 1835. 
The surveillance was conducted on 4/15/92. No observations or 
nonconformances were noted. If you have any questions or 
comments, please contact Quality Assurance. 

cc : 
Larry Sexton 
Bruce Myers 
Bill Hertel 
Robin Smith 
Tom Mulder 
Cate Grube 



bun. M2-035 

Status: CLOSED 

Surveillance Report. 

Date: 4/15/92 

page -1- of -3, 

Requirements: OAPP VOL. V. SECTION 5. "F'IELD PROCEDURES" 

Location: RCRA Metals Backgl.ou nd Study Boring 1835 

Observed Condition: See Attached. 

~ 

hCR Number (s) Issued: 
None 

Quality Evaluator: Date: 4/15/92 

Response: 

Responsible Person: Date: 

Date: 
4 2 3  

QA Oficer: Date: 

AS1 FORM 0005.Rev(l) 3-1-91 LASFORM.ooS 
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Westinghouse 
Environmental Management 
Company of 0 hio 

REC'D 
M"4R 3 om2 

I FERNALD .- - - 

3. D. Wood 
Advanced Sciences , Inc. 
P.O. Box 475 
Ross, Ohio 45961 

Dear Mr. Wood 

SURVEILLANCE OF RI\FS BACKGROUND SAMPLING, SR 92-582. 

PO Box 398704 
Cincinnati. Ohio 452394704 

(513) 738 6200 

WEMCO: EA: 92-091 
March 23, 1992 

WEMCO EC/QA conducted a surveillance of AS1 field activities associated with the 
Background Sampling Project. It was noted that no Field Blanks were being 
collected. Please refer to the attached Surveillance Report for details. 

If you have any questions concerning this surveillance, please call me at 
extension 6607. 

a Very truly yours, 

M. Q. Harris, Sr. Geologist 
Environmental Assurance 

Approved by, 

F. H. Ford, Mhager 
Environmental Assurance 

MQH:mqh 

Attachments 

c: M. G. Brabender 
0. A. Brice 
D. J. Carr 
J. E. Curry 
K. M. Eilerman 
S. R. Eleton 

D. L. Howe 
M. A. Malone 
D. V .  Meredith 
L. A. Sexton 
Survei 11 ance Fi 1 es 
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SURVEILLANCE REPORT - 4230 

STATUS: OPEN SURVEILLANCE NUMBER: 92-582 DATE 03/24/92 
1 
REQUIREMENT: QAPjP and Work Plan a s  amended. 

LOCATION: Borina 1763 / Lavhiah Rd. 

OBSERVATION/ 
OBSERVED CONDITION 1 
a c t i v i t i e s .  I t  was observed t h a t  no F ie ld  Blanks were be ina  c o l l e c t e d  a s  Dart of a f ie ld  

aual  i t v  c o n t r o l  sampl i n a  Droaram. 

M L  

contaminat ion.  This contaminat ion i s  a common source  of e r r o r  i n  environmental  

measurements. Blanks a r e  recommended a s  the most e f f e c t i v e  t o o l s  f o r  a s ses s ing  and 

c o n t r o l l i n a  contaminat ion.  
a 

poor ly  w r i t t e n  and oDen t o  i n t e r m e t a t i o n .  i t  is  recommended t h a t  f i e l d  blanks be 

DCAR NUMBER(S) ISSUED: 

Q U A u n  ASSURANCE EVALUATOR 6 g;,’- c 

DATE. 3/24/92 

RESPONSE TO OBSERVATIONS: 31, fitfikMCb4 h & p d  -& A- 
- At & mk 
1 W V -  U 

RESPONSIBLE PERSON: 
‘‘I / I  

c QUALITY ASSURANCE EVALUATOR: 
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Westinghouse 
Environmental Management 
Company of Ohio 

0 Westinghouse 
Envirofmental Management 
Company of Ohio 

PO Box 398704 
Cincinnati. Ohio 45239-8704 

(513) 738 6200 

WEMCO: EA: 92-172 
May 27, 1992 

J. D. Wood 
Advanced Sciences, Inc. 
P.O. Box 475 
Ross, Ohio 45961 

Dear M r .  Wood 

SURVEILLANCE OF I T  LABORATORY STATUS 

Environmental Quality Assurance performed a surveillance at the IT 1 aboratory in 
Oak Ridge, TN. A summary of the WEMCO sample volume and status was given by the 
IT project management. 

If you have any questions concerning this surveillance, please call me at 0 extension 8641. 

Sincerely yours, Approved by, 

- 
F. H. Ford, Manager 

, d ! m ? . i ? .  
D! V. Meredith, Geologist 
Environment a1 Assurance Environmental Assurance 

DVM 

Attachments 

c: M. G. Brabender 
D. J. Carr 
M. J. Cherry 
3 .  E. Curry 
K.  M. Eilerman 

S. R. Eleton 
M. Q. Harris 
D. L. Howe 
M. A. Malone 
L. A. Sexton 
Survei 1 1  ance F i  1 es 
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FEMP 

SURVEILLANCE REPORT v: CLOSED SURVEILLANCE NUMBER: 92-660 DATE 5/26/92 

REQUIREMENT: RIIFS OAP.iP and Work Plan as amended 

LOCATION: International Technoloaies Laboratorv 1550 Bear Creek Rd. Oak Ridqe. TN 

OBSERVATION/ 
OBSERVED CONDITION: Environmental Oual i t v  Assurance Derformed a surveillance o f  the IT 

Laboratorv i n  Oak Ridqe. The surveillance sub.iect was t o  assess the volume of samDles 

currentlv a t  the l a b  comared w i t h  the laboratorv capacitv. The d a t a  suDDlied bv WEMCO 

project manaqers indicates t h a t  the lab i s  currentlv caDable of hand l inq  more samDle 

volume. 

n o t  be exceeded due t o  laboratorv caDacity Droblems. 

A review of  the holdinq time trackinq svstem revealed t h a t  holdina times should 

The bulk of the samDles a t  the IT 

l a b  are from the soils backqround samolinq. 

NUMBER(S) ISSUED: NONE 

QUALITY ASSURANCE EVALUATOR: DATE: 

RESPONSE TO OBSERVATIONS: 

RESPONSIBLE PERSON: DATE: 

FOLLOW UP: 

RESULTS : 

QUALITY ASSURANCE EVALUATOR: DATE: 
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MEMORANDUM 

U9d To: Lany Sexton @ 
From: T Q ~  Muldelcj& Bill Hertel 
Subject: 

Reference: 

Response to WEMCO EWQA Surveillance Report Number 92-582, R W C E R C L A  
Background Soil Study 
Letter, M.Q. Harris to J.D. Wood, "Surveillance of RUFS Background Sampling, SR 
92-582," WEMCO:EA:92-091, dated March 23, 1992 

Outlined here is our response to the WEMCO surveillance of the RCFWCERCLA Background Soil 
Study (Reference). 

The referenced letter noted that the ASWT field crew is not collecting field blanks per requirements in 
the RVFS QAPP. This observation is entirely correct; however, it is an imlevant observation in light 
of two important points. 

First, the RCRA/CERCLA Background Soil Study is being conducted under a unique Sampling and 
Analysis Plan (SAP) addendum to the RVFS Work Plan. The SAP addendum contains an explicit 
discussion of the quality control samples that will be collected during the course of field work. The 
type and kquency of field quality control samples were specifically chosen to meet the needs of the 
study. As with all work completed under a SAP addendum, the study is being conducted primarily 
according to the SAP addendum and secondarily according to methods set forth in the RI/FS Work 
Plan and associated addenda. Mr. Dennis Carr provided ASWT with WEMCO approval of the work 
plan and a "notice to proceed" on February 20, 1992 (Letter, Carr to Wood, WEMCO:CXM92-076) 

Second, field blanks were not included in the SAP addendum because the nature of the study is such 
that it does not require field blanks. Quality control blanks, such as field blanks, trip blanks, container 
blanks, reagent blanks, rinsates and blind buplicates, are samples that are collected when it is 
important to determine if extraneous material has entered the sample media during the acts of 
collecting, storing and shipping samples. A field blank is a sample of analyte-free water that 
accompanies an environmental sample (or set of samples) through the entire process of sample 
collection, shipment., storage, preparation/extraction and analysis. The field blank is either- prepared at 
the sampling site or prepared previously and then exposed to air at the sampling site. An analysis of 
the field blank provides the best available indicator of crossantamination of an environmental sample 
due to airbom contaminants at the sampling site. Because the field blank (and its variation the trip 
blank) accompanies the environmental sample through the laboratory process, it also indicates whether 
atmospheric contaminants have seeped into sample containers during sample shipment, storage, 
preparation/extraction, and analysis. We know of only two cases where it is appropriate to collect and 
analyze field or trip blanks: 

If samples are being collected for volatile organic compound (VOC) analysis, then a field/trip 
blank should be collected and analyzed. VOCs are common airborn contaminants and can 
easily penetrate sample material or sample containers. 

If samples are being collected for analysis of a solid analyte and a significant source of 
contaminated dust exists adjacent to the sampling site, then a field blank should be collected 



and analyzed. Contamination of samples from airborn dust will occur only in extreme 
situations if normal wok practices are followed. 

Obviously, the first case does not apply to the subject study for samples are not being collected for 
VOC analyses. The second situation also does not apply to the subject study as al l  sample locations 
are located or will be located at rural sites. The criteria for locating sampling sites explicitly states 
that locations will be chosen to best escape influences of man. Therefore, sampling locations are not 
located near mads, railroads, houses, lawns, industries, streams, and other areas containing 
contamrnan tsofman. 

We believe that agricultural fields are the only local source of dust in the study area that could 
conceivably contaminate a subsurface sample during the collection process. However, we know that 
the combination of careful field procedures and low concentrations of analytes in soil, makes the 
possibility of dust contamination remote to nil. 

In conclusion, we would like to say that we agree with Mr. Harris' remark (Reference) that the QAPP 
discussion of quality control blanks is poor guidance. The environmental sampling that is being 
performed under CERCLA at Femald is extremely varied. We feel that many projects, e.g., the 
subject project, are best sewed when project-specific quality conml programs are designed. For 
example, the subject study was designed with frequencies and quantities of quality control blanks that 
exceed requirements in the QAPP because the data is expected to be scrutinized more heavily than 
other data typically collected on site. 

cc: M. Brabender 
J. Razor 
N. Hopson 
R. smith 
C. Grube 
M. Frank 
D. Harmel 
A. Mora 
A. Duarte 
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APPENDIX E 

VISUAL CLASSIFICATIONS OF SOIL FORMS 
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42313 VISUAL CLASSIFICATION OF SOIL 

Appendix E contains the Visual Classification of Soil forms completed during the background 
study. Each form heading contains the boring number, coordinates of the boring, the ground 
surface elevation, the geologist who supervised the boring, the drilling method and the dates the 
boring started and was completed. The body of the form records the sample depth, interval and 
number, sample type, sample recovery, a description of the sample material, the USCS symbol 
and remarks. 

The Visual Classification of Soil forms are organized in sequential order. 
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APPENDIX F 

ANALYTICAL RESULTS FOR 
QUALITY CONTROL SAMPLES 

4 7 0  



Sample Number Date Collected 

06 1 602 3-12-92 

Description 

container blank for l-liter glass bottles' 

061604 

06 1605 

3-12-92 1OO% methanol biank4 

3-12-92 10% HN03 blank4 

061610 

061611 

061612 

061613 

061614 

061615 

061616 

3-3 1-92 Rinsate 

4-2-92 Rinsate 

4-3-92 Rinsate 

4-7-92 Rinsate 

4-15-92 Rinsate 

4- 16-92 Rinsate 

4-20-92 Rinsate 

AQUEOUS QUALITY CONTROL SAMPLES 
RCRAKERCLA BACKGROUND SOIL STUDY 

Request Analysis 

Radiological 
~~ 11 061603 I 3-12-92 I container blank for 2 5 0 4  glass bottle? Inorganic 

TAL B3 11 

11 061606 I 3-16-92 I Rinsate TAL B II 
11 061607 I 3-19-92 I Rinsate 

11 061608 I 3-23-92 1 Rinsate TAL B II 
11 061609 I 3-26-92 I Rinsate 

TAL B II 
TAL B 

TAL B 
TAL B 

TAL B 

TAL B 

TAL B 

1 This container blank is a check on 1) the lot of bottles used for shipment of soil samples for radiological analysis, 
and 2) the deionized water used for rinsates and decontamination. 

This container blank is a check on 1) the lot of bottles used for shipment of soil samples for inorganic analyses, 
and 2) the deionized water used for rinsates and decontamination. 

2 

3 TAL: Target Analyte List. Includes radiological and inorganic parameters. TAL 50.03.46 B 

4 Methanol and 10% HNO, were used to decontaminate sampling equipment. These blanks are to serve as an 
indicator of the reagent purity. Concentrated HNO, was added to rinsate samples to preserve samples to pH less 
than 2. 



RINSATES 4230 
RCRAKERCLABACKGROUND SOIL STUDY 

061653-061655 

. .  

TM981.kl2 
'* 4 7 2  



SOIL DUPLICATE SAMPLES 
RCRMCERCLA BACKGROUND SOTL STUDY 

Boring 

1755 

1758 

1761 

1826 

1828 

1833 

1871 

1875 

Date Collected Duplicate Sample Numbers 

3-16-92 061622-061623 

3-19-92 061632-061633 

3-23-92 061640-061 641 

3-24-92 061653-061654 

3-3 1-92 06 1659-06 1660 

4-6-92 06 1673-06 1674 

4-16-92 061685 and 061688 

4-20-92 061698-061699 

4 7 3  
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